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EXECUTIVE  SUMMARY 


Background 


The  Diagnosis  Related  Groups  (DRGs)  have  evolved  over 
the  past  twenty  years  from  a  series  of  revisions  designed  to 
accommodate  updates  in  diagnostic  and  procedure  coding, 
changes  in  medical  practice  patterns,  and  advances  in  medical 
technology.  Selected  groups  have  also  been  redefined  based 
on  findings  from  studies  evaluating  the  system's  clinical 
coherence  and  predictive  validity.  Before  the  introduction 
of  Medicare's  prospective  payment  system  (PPS)  in  1983,  these 
modifications  represented  major  changes  in  both  the  structure 
and  content  of  the  groups  and  were  largely  implemented  under 
research  projects  conducted  by  the  Health  Systems  Management 
Group  at  Yale  University.  Since  1983  the  system  has  been 
reviewed  and  revised  yearly  for  the  Medicare  program  by  the 
Health  Care  Financing  Administration.  States  with  all  payor 
systems  have  also  introduced  revisions,  particularly  to  the 
pediatric  groups. 

While  these  enhancements  have  considerably  improved  the 
system's  ability  to  measure  more  precisely  the  complexity  of 
a  hospital's  case  mix,  there  is  still  concern  that  the  DRGs 
do  not  adequately  account  for  one  factor  potentially 
associated  with  complexity  -  the  severity  of  a  patient's 
illness.  This  has  been  a  particularly  important  issue  since 
the  implementation  of  DRGs  for  payment  purposes.  If  patients 
with  greater  severity  cost  more  to  treat  and  DRGs  do  not 
adequately  differentiate  them,  then  hospitals  having  a  higher 
proportion  of  such  cases  may  be  faced  with  rates  under  PPS 
that  are  too  low  to  cover  the  costs  of  providing  services. 
There  is  also  some  concern  that  hospitals  may  refuse  to  treat 
patients  they  perceive  as  very  ill  and  more  costly  to  treat. 
Hence,  it  is  often  argued  that  not  adjusting  for  severity  of 
illness  may  lead  to  payment  inequities  and  limited  access  to 
care  for  selected  groups  of  patients. 

A  number  of  patient  classification  schemes,  representing 
alternatives  or  refinements  to  the  DRGs,  have  attempted  to 
address  this  issue.  They  include  Disease  Staging;  the 
Severity  of  Illness  Index;  the  Computerized  Severity  of 
Illness  Index;  Patient  Management  Categories;  the  Medical 
Illness  Severity  Grouping  System  (MEDISGRPs) ;  Acute 
Physiology  and  Chronic  Health  Evaluation  (APACHE) ;  and  the 
Commission  on  Professional  and  Hospital  Activities'  (CPHA) 
Body  Systems  Approach. 

Each  of  these  classification  schemes  has  its  own 
particular  strengths  and  weaknesses.  In  fact,  each  is  based 
on  a  different  concept  of  severity.  Disease  Staging,  for 
example,    defines    severity   in   terms   of   risk   of   death.  The 
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Severity  of  Illness  Index  attempts  to  measure  severity  in 
terms  of  total  burden  of  illness.  For  MEDISGRPs,  severity  is 
defined  in  terms  of  potential  for  organ  failure.  And,  CPHA's 
Body  Systems  Approach  defines  increasing  levels  of  disease 
severity  in  terms  of  the  number  of  body  systems  affected. 

Their  operational  definitions  or  how  they  place  patients 
into  severity  categories,  however,  are  similar  in  one 
important  respect.  Most  have  considered  additional  diagnoses 
(diagnoses  other  than  the  principal)  as  extremely  important 
factors  in  their  models  of  resource  use.  In  particular, 
Disease  Staging  operationally  defines  severity  levels 
(stages)  with  combinations  of  ICD-9-CM  codes  that  describe 
the  extent  of  complications  and  systemic  involvement. 
Likewise,  Patient  Management  Categories  were  initially 
described  by  clinicians  then  operationally  defined  in  terms 
of  specific  combinations  of  diagnosis  and  procedure  codes. 
Finally,  two  of  the  variables  used  to  construct  the  Severity 
of  Illness  Index  assess  the  impact  of  additional  diagnoses: 
concurrent  interacting  conditions  and  complications  of  the 
principal  diagnosis. 

DRGs  currently  incorporate  information  on  patients' 
additional  diagnoses  at  the  fourth  or  final  level  of  the 
classification  scheme.  That  is,  the  general  structure  of  the 
system  is  illustrated  in  Exhibit  I.  First,  all  patients  are 
initially  assigned  to  one  of  twenty-three  Major  Diagnostic 
Categories  (MDCs)  based  on  their  principal  diagnosis  code. 
Second,  within  each  MDC  patients  are  categorized  as  surgical 
or  medical  based  on  the  presence  or  absence,  respectively,  of 
an  operating  room  procedure.  Third,  the  medical  patients  are 
categorized  into  diagnostic  subgroups  based  on  their 
principal  diagnosis  and  surgical  hospitalizations  into 
subgroups  of  operating  room  procedures.  These  subcategories 
are  referred  to  as  adjacent  DRGs  or  ADRGs.  Examples  of 
medical  ADRGs  from  the  respiratory  system  are  pulmonary 
embolism,  pleural  effusion,  simple  pneumonia  and  pleurisy, 
and  bronchitis  and  asthma.  Examples  of  surgical  ADRGs  from 
the  nervous  system  are  craniotomy,  spinal  procedures  and 
carpal  tunnel  release.  Finally,  each  of  the  surgical  and 
non-surgical  ADRGs  may  be  divided  further  on  the  basis  of 
other  variables,  including  whether  or  not  the  patient  had  a 
substantial  comorbidity  or  complication. 

A  substantial  comorbidity  or  complication  is  defined  by 
a  list  of  additional  diagnosis  codes  that  a  panel  of 
physicians  felt  would  increase  the  length  of  stay  by  at  least 
one  day  for  75  percent  of  the  patients.  This  list  covers  a 
broad  spectrum  of  disease  conditions  from  major  acute 
illnesses  such  as  heart  attack  and  stroke  to  relatively  minor 
acute  illnesses  and  chronic  conditions  such  as  otitis  media 
and  chronic  obstructive  pulmonary  disease.  All  were  expected 
to  increase  the  length  of  stay  by  one  day  for  75  percent  of 
the  patients,  but  above  that  threshold  no  differentiation  was 
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made  among  the  additional  diagnoses. 

In  summary,  while  there  are  diverse  ways  of  defining 
severity,  research  into  alternative  measures  of  patient 
classification  has  provided  considerable  evidence  that  DRG 
definitions  could  be  improved  by  differentiating  patients 
with  respect  to  specific  comorbidities  and  complications.  In 
particular,  a  hierarchy  of  additional  diagnoses,  which  may  be 
specific  to  particular  diagnostic  and  procedure  categories, 
is  supported  by  other  models  of  the  disease  process  and  its 
treatment  in  the  hospital  setting. 


Objectives 


The  principal  objective  of  DRG  refinement  was  to  replace 
the  list  of  substantial  comorbidities  and  complications  or 
CCs  with  sets  of  CCs  that  represent  different  levels  of 
resource  use.  The  ultimate  goal  was  to  build  a  model  whose 
structure  is  illustrated  in  Exhibit  II.  Under  this  model 
there  are  classes  of  additional  diagnoses,  each  associated 
with  a  different  level  or  type  of  hospital  services  for  a 
given  ADRG.  Based  on  previous  research,  it  was  expected  that 
this  gradient  would  differ  depending  on  the  diagnostic  or 
procedure  category.  That  is,  some  additional  diagnoses  would 
have  a  strong  effect  in  one  ADRG  in  terms  of  increasing 
resource  use  and  a  relatively  weak  or  non-existent  effect  in 
another. 
I 

Methods 


The  construction  and  evaluation  of  ADRG  specific  classes 
of  comorbidities  and  complications  was  a  five  stage  process 
that  involved  both  statistical  analyses  of  hospital  discharge 
data  and  clinical  review  of  the  findings.  In  the  first 
stage,  additional  diagnoses  on  the 
comorbidities/complications  list  were  aggregated  into 
clinically  meaningful  categories.  This  grouping  of 
additional  diagnoses  was  performed  to  facilitate  the 
implementation  and  interpretation  of  the  statistical 
analyses.  Members  of  the  study's  physician  panel  then 
identified  those  categories  that  they  expected,  based  on 
existing  models  of  the  disease  and  treatment  process,  to  be 
associated  with  resource  use  within  each  ADRG. 

Second,  discharge  data  for  adult  patients  in  Maryland 
and  California  hospitals  were  screened  with  a  forward 
selection  procedure  that  identified  the  statistically 
significant  associations.  Descriptive  statistics  were  also 
generated  to  identify  any  anomalies  or  outliers  in  the  data. 
Of  particular  interest  were  sets  of  observations  on  which  the 


vi  i  i 


model  performed  poorly  in  terms  of  prediction.  Two 
variables,  temporary  tracheostomy  and  early  death  (death 
within  two  days  of  admission)  were  found  to  be  strongly 
associated  with  unusually  long  and  short  lengths  of  stay, 
respectively.  In  terms  of  the  analysis,  discharges  of 
patients  with  these  characteristics  were  isolated  as  special 
subgroups  ("early  death"  and  "temporary  tracheostomy")  and 
the  regressions  executed  on  the  remaining  observations  in  the 
data  base. 

In  the  third  stage,  additional  diagnoses  that  were 
either  hypothesized  as  significant  predictors  of  hospital  use 
(stage  1)  or  selected  by  the  regression  model  (stage  2)  were 
assigned  to  classes  representing  different  levels  of 
utilization.  The  algorithm  for  assigning  diagnoses  to 
classes  in  each  data  base  was  based  on  the  effect  of  these 
diagnoses  on  length  of  stay  and  charges. 

Contents  of  these  classes  were  reviewed  for  clinical 
interpretability  in  the  fourth  stage.  Modifications  to  the 
DRG  structure  were  also  made  in  this  stage  based  on  both 
findings  from  the  statistical  analysis  and  the  physicians' 
assessment  of  clinical  interpretability. 

Finally,  the  refined  model  was  evaluated  in  terms  of  its 
predictive  performance  for  a  sample  of  Medicare  discharges 
and  all  adult  (age  >=18)  discharges  from  Ohio  acute  care 
hospitals  in  1986.  The  appropriateness  of  the  model  for 
pediatric  patients  was  evaluated  using  pediatric  discharges 
(age  <18)  ,  excluding  neonates,  from  the  Ohio  data  base.  The 
impact  of  the  refined  model  on  the  current  Prospective 
Payment  System  was  also  evaluated  in  terms  of  payment 
accuracy  at  the  hospital  level. 


Refined  Diagnosis  Related  Groups  (RDRGs) 


The  analyses  and  clinical  review  described  above 
resulted  in  the  DRG  refinement  model  illustrated  in  Exhibit 
III.  Under  this  model,  patients  are  first  assigned  to  one  of 
twenty-three  major  diagnostic  categories  (MDCs)  based  on 
their  principal  diagnosis  code.  These  MDCs  are  identical  to 
the  ones  defined  under  the  fifth  revision  (effective  October 
1,   1988)   of  the  DRGs. 

Within  each  MDC  except  MDC  3  (Ear,  Nose,  Mouth  and 
Throat)  and  MDC  15  (Newborns  and  Other  Neonates) ,  patients 
with  a  temporary  tracheostomy  are  isolated  as  an  initial 
group   and   are   not   considered   further   in  the  classification 
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process.1  The  remaining  patients  are  then  categorized  as 
surgical  or  medical  based  on  the  presence  or  absence, 
respectively,  of  an  operating  room  procedure.  As  with  the 
MDCs,  the  definition  of  an  operating  room  procedure  is 
consistent  with  that  under  the  system's  fifth  revision. 

Medical  patients  who  died  within  two  days  of  admission 
form  a  separate  RDRG  referred  to  as  "early  death."  All  other 
medical  patients  (i.e.,  those  not  classified  as  "early  death" 
or  "temporary  tracheostomy")  are  categorized  into  subgroups 
based  on  their  principal  diagnosis.  Likewise,  the  remaining 
surgical  patients  (i.e.,  those  not  classified  as  "temporary 
tracheostomy")  are  categorized  into  subgroups  of  operating 
room  procedures.  These  medical  and  surgical  subgroups  are 
referred  to  as  adjacent  DRGs  or  ADRGs. 

Finally,  patients  in  each  of  the  medical  and  surgical 
ADRGs  are  divided  into  final  groups  (RDRGs)  based  on  classes 
of  additional  diagnoses  developed  in  stages  one  through  four 
of  the  study.  The  classes  for  medical  hospitalizations 
represent  subsets  of  additional  diagnoses  on  the  fifth 
revision's  comorbidities  and  complications  (CC)  list  that 
have  a  major  (MB) ,  moderate  (Mc)  and  minor/no  (MD)  effect  on 
resource  use.  Likewise,  for  surgical  hospitalizations  the 
classes  represent  those  with  a  catastrophic  (SA) ,  major  (SB) , 
moderate  (Sq)  and  minor/no  (SD)  effect.  For  completeness,  MD 
and  Sp  contain  both:  1)  additional  diagnoses  on  the  CC  list 
that  were  neither  expected  by  the  physician  panel  to 
increase  resource  use  nor  found  to  be  associated  with  charges 
or  length  of  stay  in  the  utilization  analyses  and  2)  all 
additional  diagnoses  not  on  the  CC  list.  It  should  also  be 
noted  that  all  CC  exclusions  described  on  pages  565-666  of 
the  Fifth  Revision's  Definition's  Manual  apply  as  well  in  the 
refined  model.  These  exclusions  are  additional  diagnoses  on 
the  CC  list  that  are  not  considered  CCs  when  associated  with 
certain  principal  diagnoses. 

For  the  most  part,  the  composition  of  the  medical 
classes  is  the  same  for  the  medical  ADRGs  and  the  composition 
of  the  surgical  classes  is  the  same  for  surgical  ADRGs.  That 
is,  there  are  standard  or  generic  sets  of  dignosis  codes  that 
define  the  classes  for  all  medical  (MB,  Mc,  MD)  and  surgical 
(SA,  SB,  Sq,  Sp)  hospitalizations.  Examples  of  diagnoses  in 
the  generic  classes  are  given  in  Exhibit  IV. 

There  are  some  exceptions,  however,  to  the  generic 
definitions   of   the   classes    for  specific  ADRGs.  Exceptions 


1  In  MDC  3  the  initial  tracheostomy  group  contains  only 
medical  patients  with  a  temporary  tracheostomy,  since  the 
procedure  is  often  part  of  the  normal  course  of  treatment  for 
surgical  patients  in  this  MDC.  In  MDC  15,  a  model  specific 
to  neonates  was  developed. 
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were  made  in  constructing  the  model  when  the  data  indicated 
an  additional  dignosis  had  a  differential  effect  on  resource 
use  depending  on  the  patient's  principal  diagnosis  (medical 
ADRG)  or  major  operating  room  procedure  (surgical  ADRG) .  In 
general,  the  exceptions  are  of  two  types.  First,  exceptions 
exist  when  the  additional  diagnosis  commonly  occurs  as  part 
of  the  disease  process  and  does  not  reguire  additional 
services  to  treat.  For  example,  pleural  effusion  is  a  member 
of  the  generic  class  B  for  most  medical  ADRGs.  However,  for 
the  ADRGs  corresponding  to  pulmonary  embolism,  respiratory 
neoplasms,  major  chest  trauma,  heart  failure  and  shock,  and 
other  circulatory  system  diagnoses,  it  is  a  member  of  class 
C. 

Second,  exceptions  exist  when  the  additional  diagnosis 
complicates  in  some  way  the  treatment  of  the  principal 
diagnosis  or  surgical  procedure.  For  example,  additional 
diagnoses  indicating  spinal  disorders  are  members  of  the 
generic  class  C  for  most  medical  hospitalizations.  However, 
for  the  ADRGs  corresponding  to  medical  back  problems  and 
rehabilitation  they  are  part  of  class  B. 

In  summary,  under  the  DRG  refinement  model  a  patient  is 
first  assigned  to  an  MDC  based  on  his  principal  diagnosis 
code  and  then  to  a  tracheostomy  or  early  death  group  if  he 
had  a  temporary  tracheostomy  or  died  within  two  days  of 
admission  (medical  patients  only) .  A  patient  not  classified 
as  "early  death"  or  "temporary  tracheostomy"  is  assigned  to 
one  of  317  ADRGs  based  on  his  principal  diagnosis  (medical 
hospitalization)  or  major  procedure  (surgical 
hospitalization)  then  to  the  highest  class  containing  one  of 
his  additional  diagnoses.  Patients  with  no  additional 
diagnoses  are  assigned  to  Class  Mp  or  S^. 

This  assignment  algorithm  applies  to  all  MDCs  except  MDC 
3  and  MDC  15.  In  MDC  3  only  medical  patients  can  be  assigned 
to  the  initial  tracheostomy  group.  In  MDC  15  a  model 
specific  to  neonates  was  developed  as  part  of  a  special 
substudy  of  this  project.  Excluding  MDC  15,  there  are  a 
total  of  1126  refined  DRGs:  167  medical  ADRGs  with  3  classes; 
145  surgical  ADRGs  with  4  classes;  22  early  death  groups;  22 
temporary  tracheostomy  groups;  and  1  group  for  discharges 
with  inconsistent  or  invalid  information  (ADRGs  468,  469, 
470,   476,   and  477) . 

The  final  RDRGs  are  numbered  as  "aaac"  where  "aaa"  is  the 
three  digit  ADRG  number  and  C  is  a  one  digit  number  for 
class  (0=D,  1=C,  2=B,  3=A) .  The  tracheostomy  group  number  is 
900  +  MDC  number  and  the  early  death  group  number  is  800  + 
MDC  number. 
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Evaluation;   Predictive  Performance   (MEDPAR  Discharges) 


The  DRG  refinement  model  was  evaluated  for  its 
performance  in  predicting  resource  use  as  measured  by  charges 
and  log  transformed  length  of  stay,  for  both  all  and  non- 
extreme  (or  non-outlier)  discharges.  Its  predictive 
performance  was  also  compared  to  that  for  the  DRG  model 
defined  under  the  fifth  revision.  Data  used  in  this 
evaluation  were  a  stratified  random  sample  of  1,006,177 
discharges  from  the  MEDPAR  1986  data  base. 

The  proportion  of  variance  in  resource  use  which  is 
reduced  by  classifying  patients  into  groups  was  measured  by 
r-square.  Exhibit  V  presents  the  r-square  for  all  and  non- 
outlier  patients,  under  the  refined  and  fifth  revision  DRG 
models,  using  log  transformed  length  of  stay  (LOS)  and 
charges  (CHG) .  Two  different  algorithms  were  applied  to 
identify  outliers  for  the  evaluation  at  the  system  level. 
The  first  resulted  in  .94  percent  of  patients  identified  as 
outliers  and  the  second  resulted  in  3.75  percent  identified 
as  outliers. 

The  r-square  for  the  refined  model  for  all  patients  was 
.3807  for  charges  and  .2136  for  LOS.  Comparable  r-squares 
for  the  fifth  revision  model  were  .2814  and  .1547, 
respectively.  For  non-outlier  patients  under  algorithm  1 
(.94  percent  outliers),  the  r-squares  for  the  refined  model 
were  .4562  for  charges  and  .2809  for  LOS,  compared  to  .3340 
and  .2030  for  the  fifth  revision  DRGs.  For  non-outlier 
patients  under  algorithm  2  (3.75  percent  outliers),  the  r- 
squares  for  the  refined  model  were  .5361  for  charges  and 
.3291  for  LOS,  compared  to  .3933  and  .2383  for  the  fifth 
revision  model. 

The  percentage  improvement  in  r-squares  over  the 
performance  of  the  DRG  model  ranged  from  3  5  percent  for  all 
patients'  charges  to  38  percent  for  non-outlier  patients' 
(.94  percent  of  patients  as  outliers)  LOS.  The  class  S^  had 
the  largest  partial  r-square  and  the  temporary  tracheostomy 
group  the  next  largest  partial  r-square. 

Evaluation;  Predictive  Performance  (Ohio  Adult  Discharges) 

An  additional  evaluation  of  the  refinement  model  was 
performed  with  data  from  the  1986  Ohio  Hospital  Association 
Statewide  Clinical  and  Financial  Data  Base.  The  analysis  was 
designed  by  the  Yale  project  staff  and  implemented  by  staff 
members  of  Information  Strategies  Incorporated,  Orange, 
Connecticut.  A  total  of  721,203  discharges  of  adult  (age>=18) 
patients  were  used  for  the  assessment  of  predictive 
performance,  12,204  (1.7  percent)  of  which  were  identified 
as  outliers. 
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For  the  reader's  convenience,  the  results  of  the 
predictive  performance  evaluation  for  the  MEDPAR  and  Ohio 
data  bases  are  presented  together  in  Exhibit  VI.  The 
predictive  performance  of  the  refinement  model  using  charges 
as  the  dependent  variable  was  virtually  the  same  for  both 
data  bases.  For  all  patients,  the  r-squares  were  .3807 
(MEDPAR)  and  .3675  (Ohio).  For  non-outlier  patients,  the  r- 
squares  were  .4562   (MEDPAR)   and  .4560  (Ohio). 

Using  log  transformed  length  of  stay  (LOS)  as  the 
dependent  variable,  the  refinement  model  achieves  greater 
precision  with  the  Ohio  data  base.  For  all  patients,  the  r- 
squares  were  .2136  (MEDPAR)  and  .3074  (Ohio).  For  non-outlier 
patients,  the  r-squares  were  .2809   (MEDPAR)   and  .3395  (Ohio). 

It  was  also  of  interest  to  compare  the  improvement  in 
predictive  performance  with  the  refinement  model  across  data 
bases.  In  terms  of  the  percentage  increases  in  r-square  from 
the  5th  revision  DRGs,  improvement  was  greater  for  MEDPAR 
discharges.  The  percentage  improvement  in  r-square  of  the 
refinement  model  over  the  DRG  model  for  all  patients'  LOS  was 
2  3  percent  for  Ohio  and  38  percent  for  MEDPAR.  The 
improvement  in  all  patients'  charges  was  31  percent  for  Ohio 
and  35  percent  for  MEDPAR.  Similar  percentage  increases  are 
found  for  non-outlier  patients. 


Evaluation;  Pediatric  Patients 

Data  from  the  Ohio  data  base  were  also  used  to  evaluate 
the  adequacy  of  the  Refined  Diagnosis  Related  Groups  (RDRGs) 
for  pediatric  patients.  This  analysis  was  performed  by  staff 
members  of  Information  Strategies  Incorporated.  There  were  a 
total  of  115,301  pediatric  discharges  (excluding  MDC  15), 
2,661   (2.3  percent)   of  which  were  identified  as  outliers. 

Descriptive  statistics  including  the  geometric  mean 
length  of  stay,  geometric  mean  charges,  and  the  coefficients 
of  variation  of  length  of  stay  and  charges  were  generated  for 
each  RDRG  and  compared  to  those  for  adult  patients.  In 
general  there  was  a  clear  gradient  in  resource  use  by  class 
for  pediatric  patients,  particularly  where  there  were 
relatively  large  numbers  of  discharges.  Pediatric  patients 
tended  to  have  shorter  geometric  mean  lengths  of  stay  and 
lower  geometric  mean  charges,  however,  than  adult  patients. 

The  strength  of  the  association  of  RDRG  specific  mean 
measures  of  utilization  for  adult  and  pediatric  patients  was 
assessed  with  correlation  coefficients.  For  medical  patients, 
the  coefficients  were  .758  and  .764  for  geometric  mean  length 
of  stay  and  geometric  mean  charges,  respectively.  For 
surgical  patients,  the  corresponding  coefficients  were  .893 
and  .945. 
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In  summary,  there  is  evidence  that  the  general  structure 
of  the  refinement  model,  which  was  developed  for  adult 
patients,  is  also  appropriate  for  pediatric  patients.  For  a 
given  RDRG,  however,  pediatric  patients  used  less  resources 
on  average  than  adult  patients,  particularly  for  medical 
hospitalizations.  Hence,  if  the  refinement  model  is  used  on 
an  all  payor  basis,  different  payment  rates  would  need  to  be 
generated  for  pediatric  patients.  Further  research  is  needed 
to  determine  whether  these  rates  can  be  estimated  as  a  simple 
function  of  the  adult  rates  (such  as  a  constant  percent  of 
the  adult  rates  across  all  RDRGs) . 


Evaluation;  The  Impact  on  Payment 


The  impact  of  the  DRG  refinement  model  on  the  current 
Medicare  Prospective  Payment  System  (PPS)  was  evaluated  in 
terms  of  payment  accuracy  at  the  hospital  level.  The 
principal  question  examined  in  this  evaluation  was  whether 
the  performance  of  the  case-mix  index  in  predicting 
hospitals'  per  case  costs  based  on  the  DRG  refinement  model 
is  superior  to  that  of  the  current  index  based  on  the  DRG 
model . 

Of  secondary  interest  was  the  impact  of  the  enhanced 
case-mix  index  on  other  adjustment  factors  currently  in  the 
PPS.  The  factors  -  teaching  intensity,  urban/ rural  location, 
and  disproportionate  share  -  have  been  used  partly  to  adjust 
for  the  inability  of  the  DRG  model  to  differentiate  more 
severely  ill  patients  within  a  DRG.  It  has  been  hypothesized 
that  teaching  hospitals,  urban  hospitals,  and  large  hospitals 
cost  more  since  their  patients  are  sicker  in  addition  to 
factors  such  as  practice  patterns,  production  efficiency,  and 
wage  and  material  costs.  The  hypothesis  tested  under  this 
evaluation  was  that  the  predictive  power  of  these  factors 
would  be  lower  as  the  case-mix  index  more  precisely  predicts 
the  variance  in  utilization  due  to  the  differences  in 
severity.  Also  of  interest  was  whether  there  would  be  a 
shift  in  the  magnitude  of  the  adjustment  factors. 

Mean  adjusted  charges  per  case  for  each  hospital  was 
used  as  the  dependent  variable.  Charges  for  994,071  non- 
outlier  patients  in  the  1986  MEDPAR  data  base  who  were 
treated  in  5,775  study  hospitals  were  adjusted  for 
differences  in  mark-ups,  wages,  and  costs  of  living  in  Alaska 
and  Hawaii.  The  number  of  patients  in  each  hospital  ranged 
from  one  to  1,726  with  a  median  of  105. 

First,  to  estimate  costs,  each  patient's  charges  were 
multiplied  by  the  cost-to-charge  ratio  of  the  hospital. 
Information  about  the  ratio  for  study  hospitals  was  obtained 
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from  the  Health  Care  Financing  Administration  (HCFA) .  Then, 
estimated  costs  were  adjusted  for  the  differences  in  wages 
and  costs  of  living  in  Alaska  and  Hawaii  by  the  method  used 
by  the  HCFA  to  calculate  relative  DRG  weights. 

The  independent  variables  were  a)  the  case-mix  index;  b) 
teaching  intensity;  c)  urban/rural  location;  d) 
disproportionate  share;  and  e)  bed  size.  Adjusted  charges 
for  the  994,072  non-outliers  were  used  to  construct 
refinement  group  and  DRG  relative  weights,  and  to  compute 
each  hospital's  case-mix  index  based  on  HCFA's  method. 
Teaching  intensity  was  defined  as  the  per  bed  intern  and 
resident  full  time  equivalents.  Three  categories  for  the 
factor,  urban/rural  location,  were  defined  as  in  the  Medicare 
PPS .  The     adjustment     for     hospitals     that     serve  a 

disproportionate  share  of  low-income  patients  in  the  Medicare 
PPS  was  used  for  the  factor,  disproportionate  share. 
Finally,  bed  size  was  defined  as  the  total  number  of  beds. 

Exhibit  VII  presents  measures  for  the  predictive 
performance  of  each  variable:  sequential  partial  r-square, 
cumulative  model  r-quare,  simple  r-square  and  partial  r- 
square.  "Function  R"  denotes  the  model  fit  with  the  case-mix 
index  using  the  DRG  refinement  groups,  and  "Function  D"  with 
the  index  using  DRGs. 

The  percent  of  variance  in  per  case  adjusted  charges  at 
the  hospital  level  explained  by  the  model  increased  by  1.89 
percent  from  52.82  percent  when  the  case-mix  index  based  on 
the  refinement  model  instead  of  the  DRG  model  was  used.  The 
predictive  power  of  the  case-mix  index  (sequential  partial  r- 
square)  using  refinement  groups  increased  by  3.1  percent  from 
44.57  percent  for  the  index  using  DRGs.  This  increase 
resulted  in  a  6.96  percent  improvement.  As  a  result  of  the 
enhanced  performance  of  the  case-mix  index,  the  sequential 
partial  r-squares  of  the  other  variables  decreased:  (1)  from 
.0167  to  .0133  for  the  variable,  teaching  intensity  (a 
decrease  of  20.36  percent);  (2)  from  .0377  to  .0326  for  the 
variables,  urban/rural  location  (a  decrease  of  13.53 
percent)  ;  (3)  from  .0023  to  .0013  for  the  variable, 
disproportionate  share  (a  decrease  of  43.48  percent);  and  (4) 
from  .0259  to  .0232  for  the  variables  bed  size  (a  decrease  of 
10.42  percent) . 

The  additional  3 . 1  percent  of  variance  in  resource 
utilization  explained  by  using  the  refinement  groups  is 
substantial  when  the  amount  gained  by  the  adjustments  for 
indirect  medical  education  (1.33  percent),  urban/rural 
location  (3.26  percent),  and  disproportionate  share  (1.3 
percent  are  considered.  This  indicates  that  patients  are  more 
accurately  classified  in  terms  of  their  resource  utilization 
in  the  DRG  refinement  model.  The  findings  also  imply  that 
adjustments  other  than  case-mix  adjustment  currently 
implemented  in  the  Medicare  PPS  would  become  less  important 
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when  the  refinement  model  is  used  to  adjust  for  the 
differences  in  case-mix  among  hospitals. 


Neonates 


In  MDC  15,  a  model  specific  to  neonates  was  developed 
and  evaluated  as  a  special  substudy  of  the  project.  The  model 
was  designed  to  be  conceptually  similar  to  that  developed  for 
adults,  but  to  include  many  of  the  refinements  suggested  by 
the  National  Association  of  Children's  Hospitals  and  Related 
Institutes  (NACHRI) .  These  refinements  include  the  use  of 
birth  weight,  respiratory  assistance  and  a 
comorbidities/complications  list  specific  to  neonates. 

The  structure  of  the  refinement  model  for  MDC  15  is 
illustrated  in  Exhibit  VIII.  Patients  in  this  MDC  who  died 
within  two  days  of  admission  are  isolated  as  an  initial  group 
(RDRG  for  early  death)  and  not  considered  further  in  the 
classification  process.  Those  who  did  not  die  early  but  are 
transferred  to  an  acute  care  hospital  within  four  days  of 
admission  are  also  isolated  as  an  initial  group  (RDRG  for 
early  transfer) . 

The  remaining  patients  are  then  divided  into  three 
groups  (ADRGs)  on  the  basis  of  birth  weight:  <1000  grams, 
1000-2499  grams,  and  other  patients.  If  birth  weight  is  not 
available  for  patients,  principal  and  additional  ICD-9-CM 
diagnosis  codes  may  be  used  in  place  of  birth  weight, 
depending  on  the  availability  of  the  5th  digit: 

<1000  grams:     76501-76503,  76511-76513 

or 
7650 

1000-2499  grams:     76504-76508,  76514-76518 

or 
7651 

Patients  in  each  of  the  two  low  birth  weight  groups 
(<1000  grams  and  1000-2499  grams)  are  then  evaluated  for 
respiratory  assistance  as  indicated  by  the  presence  of  ICD-9- 
CM  procedure  codes  9390  or  9392.  Patients  with  these  codes 
form  separate  RDRGs  referred  to  as  "respiratory  assistance" 
within  each  of  the  two  low  birth  weight  categories. 

The  remaining  patients  are  divided  into  RDRGs  within 
their  birth  weight  category  (<1000  grams;  1000-2400  grams; 
other)  based  on  four  classes  of  additional  diagnoses  (NA,  NB, 
NC  nd)  unique  to  neonates.  The  diagnoses  in  classes  NA,  NB, 
Nc  are  very  similar  to  those  on  the  major,  minor,  and 
incidental   problem  lists,    respectively,    of  NACHRI ' s  version 
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5.0  PM-DRGs  for  neonates. 

The  predictive  performance  of  the  refined  neonate  model 
for  MDC  15  was  compared  to  that  for  the  fifth  revision  DRGs. 
Data  used  in  this  evaluation  were  326,531  patients  from 
California  acute  care  hospitals,  6,800  of  which  were 
identified  as  outliers  (2.08  percent). 

The  r-square  for  the  refined  neonate  model  for  all 
patients  was  .3646  for  charges  and  .3337  for  log  transformed 
length  of  stay,  compared  to  .2133  and  .2918  for  the  fifth 
revision  model.  For  non-outlier  patients,  the  r-squares  for 
the  refined  model  were  .4296  for  charges  and  .3483  for  log 
transformed  length  of  stay,  compared  to  .2354  and  .2961  for 
the  fifth  revision  model. 


Discussion 


There  are  a  number  of  ways  the  refined  DRGs  represent  a 
substantial  improvement  over  the  current  version  of  the 
groups.  First  of  all,  the  underlying  rationale  for  this 
approach  is  based  on  previous  DRG  development  studies  and  the 
work  of  others  involved  in  alternative  case  mix 
classification  systems.  As  noted  above  specific  combinations 
of  principal  and  additional  diagnoses  have  been  used  to 
define  different  levels  of  severity  and  complexity  of 
treatment  in  Disease  Staging,  Patient  Management  Categories, 
the  Severity  of  Illness  Index  as  well  as  CPHA's  Body  Systems 
Approach.  Hence,  the  refinements  are  an  extension  of  an 
already  well  established  base  of  research. 

Second,  by  identifying  patients  with  very  serious 
conditions  (e.g.,  septicemia,  stroke)  in  the  class  structure, 
the  clinical  coherence  of  the  scheme  has  been  considerably 
enhanced.  Moreover,  the  refined  scheme  may  decrease 
incentives  to  "dump"  or  under  treat  what  are  perceived  to  be 
the  more  costly  types  of  patients. 

Third,  the  predictive  performance  of  the  groups  at  the 
patient  level  has  also  improved  under  the  refinement  model. 
For  non-outlier  patients  (3.75  percent  of  patients  defined  as 
outliers) ,  the  percent  of  variance  in  resource  use  which  is 
reduced  by  classifying  patients  into  groups  was  53.61  for 
charges  and  32.91  for  log  transformed  length  of  stay  under 
the  refined  model,  compared  to  39.33  and  23.83  under  the 
fifth  revision  model. 

Fourth,  in  terms  of  predicting  per  case  costs  at  the 
hospital  level  with  PPS  adjustment  factors,  the  predictive 
power  of  the  case  mix  index  using  RDRGs  increased  by  3.1 
percent  from  44.57  percent  for  the  index  using  fifth  revision 
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DRGs.  As  a  result  of  the  enhanced  performance  of  the  case  mix 
index,  the  predictive  power  of  the  other  adjustment  factors 
(teaching  intensity,  urban/ rural  location,  disproportionate 
share)  decreased.  This  implies  that  the  other  adjustment 
factors  currently  implemented  in  the  Medicare  PPS  would 
become  less  important  when  the  refinement  model  is  used  to 
adjust  for  the  differences  in  case  mix  among  hospitals. 

Fifth,  these  refinements  do  not  represent  a  radical 
departure  from  the  current  structure  of  the  DRGs.  In 
particular,  the  implementation  of  the  refined  DRGs  still 
requires  only  information  that  commonly  appears  on  a  hospital 
discharge  abstract.  In  fact,  the  inherent  matrix 
representation  of  the  refined  model  (ADRGs  by  classes)  makes 
the  scheme  conceptually  and  operationally  much  simpler  than 
the  old  system. 

Although  the  refinements  have  considerably  improved  case 
mix  definition  in  terms  of  clinical  acceptability  and 
predictive  validity,  they  also  share  many  of  the  same 
limitations  of  the  fifth  revision  DRGs.  In  particular, 
Refined  Diagnosis  Related  Groups  are  defined  on  the  basis  of 
diagnoses  and  procedures  coded  in  ICD-9-CM.  How  problems  with 
the  coding  scheme  and  coding  conventions  have  blurred 
clinically  important  distinctions  are  well  documented.  The 
system's  inability  to  make  these  distinctions  in  forming 
patient  groups  has  no  doubt  limited  the  predictive  validity 
and  clinical  coherence  of  RDRGs,  particularly  for  certain 
medical  conditions  and  surgical  procedures.  Also,  group 
definition  is  still  dependent  on  the  ordering  of  the 
diagnoses,  in  terms  of  distinguishing  the  principal  from 
other  diagnoses. 

In  conclusion,  although  the  severity  issue  motivated 
this  set  of  refinements,  it  is  important  to  emphasize  that 
the  aim  of  the  study  was  not  a  refinement  based  on  severity 
as  defined  in  terms  of  risk  of  death  or  organ  failure. 
Rather,  the  goal  was  consistent  with  the  original  objective 
of  DRGs:  to  identify  groups  of  patients  with  similar  resource 
profiles.  This  was  accomplished  by  defining  more  precisely  a 
hospital's  product  lines  in  terms  of  patient  characteristics 
-  comorbidities  and  complications  -  with  different  levels  of 
resource  use.  In  this  light,  the  classes  should  be 
considered  an  adjustment  for  case  complexity  regardless  of 
what  made  the  case  more  complex. 
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Exhibit  I 

Structure  of  DRG  Classification  Within  Major  Diagnostic  Categories* 


Major 
Diagnostic 
Category 


Principal 
Dx 


Tvoe  of 


Medical  HosDitalizations 


Aae 


0-17        18  + 


Surgical  Hospitalizations 


Aae 


0-17 


18  + 


Substantial  Comorbidities 
and  ComDlications 


Substantial  Comorbidities 
and  Complications 


Yes 


No 


Yes 


No 


Specific  Additional 
Diagnoses 

Non-Operating  Room 
Procedures 

Discharge  Status 


Principal  Diagnosis 


Non-Operating  Room 
Procedures 

Additional  Operating 
Room  Procedures 


Home 


Trans  ferred 


Against 
Medical 
Advice 


Dead 


*  Structure  according  to  the  fourth  revision  of  the  DRGs . 
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Exhibit  IV 

Examples  of  Diagnoses  in  Medical  and  Surgical  Classes 


Medical  Classes  Surgical  Classes 

A  Catastrophic 

0388  other  specified  septicemias 
436     cerebrovascular  accident 
4100  acute  myocardial  infarction 
of  anterolateral  wall 


B  Major 

0388  other  specified  septicemias 
436     cerebrovascular  accident 
4100  acute  myocardial  infarction 
of  anterolateral  wall 


B  Major 

4372  hypertensive  encephalopathy 
5609  unspecified  intestinal 

obstruction 
6826  cellulitis  of  leg, 

except  foot 


C  Moderate 


C  Moderate 


1629  malignant  neoplasm  of 

bronchus  and  lung, 

unspecified 
4919  unspecified  chronic 

bronchitis 
5715  cirrhosis  of  liver 

without  mention  of 

alcohol 
5609  unspecified  intestinal 

obstruction 
4372  hypertensive  encephalopathy 
6828  cellulitis  of  leg,  except 

foot 


1629  malignant  neoplasm  of 

bronchus  and  lung, 

unspecified 
4919  unspecified  chronic 

bronchitis 
5715  cirrhosis  of  liver 

without  mention  of 

alcohol 


D  Minor 


D  Minor 


4011  benign  hypertension 
4660  acute  bronchitis 
7242  lumbago 


4011  benign  hypertension 
4660  acute  bronchitis 
7242  lumbago 
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Exhibit  VI 

Comparison  of  Predictive  Performance  (R-Square)  of  the  Refinement 
Model  (Refine)  and  the  Fifth  Revision  DRG  Model  (DRG)  at  the  System  Level 
for  the  1986  MEDPAR  Sample  and  the  1986  Ohio  Data  Base 


All  Patients  Non-Outlier  Patients* 


 LOS  Charges   LOS  Charges 

Refine      DRG         Refine     DRG  Refine     DRG         Refine  DRG 


MEDPAR    .2136    .1547         .3807      .2814  .2809      .2030       .4562  .3340 

Ohio       .3074    .2509         .3675      .2809  .3395      .2773       .4560  .3470 


*  Approximately  one  percent  of  discharges  from  each  data  base  were 
identified  as  outliers. 
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Exhibit  VII 


Predictive  Power  of 
Explanatory  Variables 


Function  R 


Function  D 


explan. 
variable 


seq 

part  model  part 
r-sq    r-sq  r-sq 


seq 

part 

r-sq 


model 
r-sq 


part 
r-sq 


simple 
r-sq 


CMI  (Refine) 
(In  CMI) 

CMI  (DRG) 
(In  CMI) 

teaching 
intensity 
(In  (l+T)) 

urban/rural 
location 
urban 

large  urban 

dispro. 

share 

(In  (1+D)) 

bed  size 
(In  S) 


.4767   .4767  .2466 


.0133   .4899  .0013 


.0326  .5225 

0046 
.0203 

.0013   .5238  .0017 


.0232   .5471  .0488 


.4767 


.4457      .4457        .2153  .4457 


.0167     .4624        .0015  .1226 


0377  .5001 

.0046  .0308 

.0221  .1194 

0023      .5024        .0028  .0541 


0259     .5282        .0512  .3719 
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Exhibit  VIII 

cd  £"     the    ]R.«s£"  inement  !Mo<3.«=il 


m>c  is 


Notes: 

1  died  within  two  days  of  admission 

2  transferred  to  an  acute  care  hospital  within  four  days  of  admission 

3  PRs  e  C  9390,  9392  > 


DXs    diagnoses  including  principal  and  additional  diagnoses 
PRs  procedures 

NA  set  of  neonate  CCs  assigned  to  Class  A 
Ng  set  of  neonate  CCs  assigned  to  Class  B 
Nc      set  of  neonate  CCs  assigned  to  Class  C 

The  final  RDRGs  are  numbered  as  "aaac"  where  "aaa"  is  the  three  digit  ADRG 
number  and  C  is  a  one  digit  number  for  class  (0=0,  1=C,  2=8,  3=A).  The 
respiratory  assistance  group  numbers  are  9151  and  9152,  the  early  death 
group  number  is  8150,  and  the  early  transfer  group  number  is  8151. 
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Chapter  One 
INTRODUCTION 


The  Diagnosis  Related  Groups  (DRGs)  have  undergone  a 
number  of  evaluations  and  revisions  since  their  initial 
development  in  the  late  1960s  for  utilization  review 
purposes  (Fetter,  Freeman,  and  Mullin,  1985) .  These 
revisions  were  undertaken  over  the  past  fifteen  years  to 
reflect  changes  in  disease  and  procedure  coding  schemes; 
feedback  from  health  professionals  and  researchers 
regarding  the  groups'  clinical  interpretability ;  statistical 
evaluations  of  the  groups*  adequacy  in  describing  resource 
use;  extended  applications  of  DRGs  to  hospital  management 
and  payment;  the  development  of  new  conceptual  models  of 
health  services  utilization;  and  the  findings  from  studies 
offering  alternative  approaches  to  patient  classification  in 
acute  care  hospitals. 

Since  the  first  version  of  the  classification  scheme, 
there  have  been  substantial  changes  in  particular  to  the  use 
of  additional  diagnoses  (diagnoses  other  than  the  principal) 
in  defining  the  more  complex  types  of  patients  a  hospital 
treats.  Initial  DRG  studies  found  the  effect  of  additional 
diagnoses  on  hospital  resource  use  depended  on  the  nature  of 
the  patient's  principal  diagnosis  and/or  his  surgical 
procedures  (Riedel,  et.  al.,  1973).  That  is,  selected 
additional  diagnoses  were  found  to  be  more  strongly 
associated  with  resource  use  in  the  presence  of  particular 
principal     diagnoses     or     surgical     procedures     than  other 
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additional  diagnoses.  Hence,  DRGs  in  the  early  versions  of 
the  classification  scheme  were  often  formed  on  the  basis  of 
either s  1)  selected  additional  diagnoses  (high  resource  use 
or  more  complex  category) ;  2)  all  other  additional  diagnoses 
(moderate  resource  use  category) ;  or  3)  the  absence  of 
additional  diagnoses  (low  resource  use  category) .  The 
selected  sets  of  additional  diagnoses  varied  across 
principal  diagnostic  categories  as  well  as  across  surgical 
procedure  groups  (Fetter,  et.  al.,  1980). 

This  particular  method  of  incorporating  diagnoses  other 
than  the  principal  into  the  DRG  definitions  had  two  major 
limitations.  First,  there  was  no  underlying  conceptual 
clinical  model  to  the  specification  of  the  additional 
diagnoses.  Precise  lists  of  additional  diagnoses  that 
formed  the  high  resource  use  or  complex  groups  were 
constructed  solely  from  discharge  information  appearing  in 
the  data  base  used  to  develop  the  DRGs,  with  no  attempt  to 
explain  the  findings  in  terms  of  some  underlying, 
interpretable  clinical  mechanism.  Second,  groups  formed  on 
the  basis  of  "all  other  additional  diagnoses"  would  contain 
such  diverse  patients  as  those  with  brain  tumors  and  those 
with  hangnails. 

Since  the  fourth  version  of  the  DRGs  (developed  by  the 
Health  Systems  Management  Group  (HSMG)  in  1982  (Fetter, 
1983)),  additional  diagnoses  used  in  DRG  definitions  have 
been  limited  to  a  specific  set  of  diagnoses  referred  to  as 


"substantial  comorbidities  and  complications. 11  A  substantial 
comorbidity  or  complication  is  defined  as  a  diagnosis  other 
than  the  principal  which,  in  the  judgment  of  the  physicians 
who  constructed  the  DRGs,  would  increase  the  length  of  stay 
by  at  least  one  day  for  at  least  75  percent  of  the  patients. 
Analyses  of  discharge  data,  performed  after  the  list  was 
constructed,  found,  for  a  few  diagnoses  and  procedures,  that 
a  subset  of  these  substantial  comorbidities  and 
complications  had  a  particularly  strong  effect. 

These  previous  DRG  development  studies  have  provided 
the  principal  hypothesis  for  this  study  regarding  the 
association  between  additional  diagnoses  and  resource  use. 
In  particular,  the  previous  findings  have  suggested  a 
gradient  or  hierarchy  in  the  effect  of  comorbidities  and 
complications  on  resource  use.  They  have  also  suggested 
that  the  gradient  depends  on  the  presence  of  particular 
principal  diagnoses  and  surgical  procedures. 

A  hierarchy  of  additional  diagnoses,  which  is  specific 
to  particular  diagnostic  or  procedure  categories,  is 
supported  by  other  models  of  the  disease  process  and  its 
treatment  in  the  hospital  setting.  These  include  Disease 
Staging,  Patient  Management  Categories,  the  Severity  of 
Illness  Index,  the  Computerized  Severity  of  Illness  Index, 
and  CPHA's  Body  System's  Approach. 
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Disease  Staging 

Disease  Staging  defines  increasing  levels  of  disease 
severity  in  terms  of  biological  progression  and 
complications  (e.g.,  infection,  obstruction,  hemorrhage) 
(Gonnella,  Hornbrook,  and  Louis,  1984) .  Under  this  system, 
diseases  are  first  assigned  to  one  of  420  Staged  Disease 
Categories,  then  divided  into  four  stages  of  increasing 
severity,  which  describe  the  extent  of  complications  and 
systemic  involvements  (1)  conditions  with  no  complications; 
(2)  problems  limited  to  an  organ  or  system;  (3)  multiple 
site  involvement;  (4)  death.  Physicians  initially  developed 
criteria  for  each  stage  based  on  objective  clinical  findings 
(clinical  disease  staging).  The  stages  were  then 
operationally  defined  by  combinations  of  ICD-9-CM  diagnostic 
codes  (coded  disease  staging) . 

Although  the  stages  were  not  specifically  constructed 
to  differentiate  patients  with  respect  to  utilization 
patterns,  there  is  some  evidence  that  patients  with  a  more 
severe  disease  stage  use  more  resources  than  those  with  a 
less  severe  stage  (Conklin,  et.  al.,  1984;  Garg,  et.  al., 
1978) .  There  is  also  evidence  that  a  redefinition  of 
selected  DRGs  based  on  disease  staging  results  in  groups 
with  "greater  clinical  validity"  and  "greater  homogeneity  in 
resource  consumption"   (Conklin,  et.  al.,   1984,  p.  20). 

A  patient  level  severity  scale  (Q-Scale)  based  on 
disease     staging     has     recently     been     developed  that 


incorporates  the  stage  of  each  patient's  diseases  into  a 
single  measure  (Christof fersson,  Conklin  and  Gonella,  1988) . 
The  measure  is  expressed  as  a  percentage  of  some 
population's  (e.g.,  Medicare  beneficiaries)  average 
severity.  Q-Scale  values  may  be  used  to  adjust  for  severity 
both  within  and  across  DRGs.  For  example,  a  patient's  Q- 
Scale  of  150  within  a  given  DRG  indicates  that  the  patient's 
severity  level  is  50  percent  higher  than  the  population's 
average  severity  for  that  DRG. 

Patient  Management  Categories 

Patient  Management  Categories  (PMCs)  differentiate 
patients  with  respect  to  the  diagnostic  and  therapeutic 
services  required  for  their  care.  That  is,  patients 
"requiring  a  different  diagnostic  and  treatment  strategy  for 
effective  care"  are  classified  into  different  PMCs  (Young, 
1984,  p.  24)  .  The  system  initially  partitions  patients  into 
47  disease  modules  or  disease  groups.  Each  group  is  then 
divided  into  PMCs  on  the  basis  of  selected  elements  of  the 
Uniform  Hospital  Discharge  Data  Set  (UHDDS) ,  in  particular 
diagnoses  and  procedures.  Like  disease  staging,  the 
categories  were  initially  described  by  clinicians  then 
operationally  defined  in  terms  of  specific  combinations  of 
diagnostic  and  procedure  codes. 

There  are  three  important  contributions  from  the  PMC 
research     regarding     the     association     between  additional 
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diagnoses  and  hospital  resource  use.  First,  the  physicians 
constructing  the  PMCs  recognized  that  "several  interrelated 
diagnoses  may,  in  fact,  represent  only  one  manifestation... 
of  a  single  disease  process"  (Young,  1984,  p.  24) .  Hence  the 
presence  of  additional  diagnoses  may  not  indicate  a  comorbid 
condition  requiring  additional  or  a  different  mix  of 
hospital  services  to  treat.  Second,  a  hierarchy  of  PMCs  was 
developed  for  each  disease  group,  ranging  from  categories 
representing  the  more  severely  ill  or  difficult  to  treat 
patients  to  the  least  complicated  types  of  cases.  Third, 
analyses  of  hospital  cost  data  aggregated  by  PMC  found  the 
more  severely  ill  patients  were  "not  necessarily  the  most 
costly  to  manage"   (Young,   1984,  p.  26). 

Severity  of  Illness  Index 

The  Severity  of  Illness  Index  is  a  four  level  severity 
score  assigned  to  a  patient  based  on  the  values  of  seven 
variables  "related  to  patient  burden  of  illness"  (Horn, 
Sharkey,  and  Bertram,  1983,  p.  15).  Two  of  the  variables 
assess  the  impact  of  additional  diagnoses:  concurrent 
interacting  conditions  and  complications  of  the  principal 
diagnosis.  Complications  of  the  principal  diagnosis  include 
secondary  diagnoses  that  are  "direct  consequences  of  the 
principal  diagnosis  disease  process,"  adverse  effects  of  the 
patient's  therapy,  and  hospital  acquired  diseases  such  as 
nosocomial  infections   (Horn,   Sharkey,   and  Bertram,   1983,  p. 


28)  .  Additional  diagnoses,  other  than  complications,  which 
affect  the  course  of  hospitalization  are  considered 
interactions . 

Horn  has  found  that  complications  and  interacting 
conditions,  together  with  stage  of  the  principal  diagnosis 
(a  third  component  of  the  index)  account  for  68  to  75 
percent  of  the  variation  in  the  overall  severity  index 
(Horn  and  Horn,  1986) .  Stage  of  the  principal  diagnosis  is 
defined  as  "the  peak  extent  of  organ  involvement  as 
manifested  in  peak  systems  and  disability  during 
hospitalization  (Horn,  1986,  p. 26).  While  it  is 
conceptually  very  similar  to  disease  staging,  the  clinical 
and  coded  definitions  are  not  the  same.  Complications  of  the 
principal  diagnosis  include  additional  diagnoses  that  are 
"direct  consequences  of  the  principal  disease  process," 
adverse  effects  of  the  patient's  therapy,  and  hospital 
acquired  diseases  such  as  nosocomial  infections  (Horn, 
Sharkey,  Bertram,  p.  28)  .  Additional  diagnoses,  other  than 
complications,  which  affect  the  course  of  hospitalization 
are  considered  interactions. 

Computerized  Severity  of  Illness  Index 

The  CSI  is  an  outgrowth  or  "second  generation"  version 
of  Horn's  manual  severity  of  illness  index  (Horn,  1986;  Horn 
and  Horn,  1986) .  It  measures  severity  in  terms  of  the 
patient's   total   burden   of   illness   expressed  as   the  extent 
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and  interaction  of  diseases.  Under  this  system,  severity 
criteria  sets  have  been  developed  for  over  700  diagnostic 
categories  based  on  aggregations  of  the  ICD-9-CM  codes. 
These  criteria  sets  define  four  levels  of  severity  within 
each  group  as  a  function  of  signs  and  symptoms,  laboratory 
tests,  and  radiological  findings.  A  patient  is  assigned  a 
severity  score  from  one  to  four  for  each  diagnosis.  An 
overall  severity  score  is  derived  from  a  weighted 
combination  of  the  severity  levels  corresponding  to  each 
diagnosis  (principal  and  additional) . 

CPHA ' s  Body  Systems  Approach 

Finally,  the  Commission  on  Professional  and  Hospital 
Activities  (CPHA)  Body  Systems  Approach  defines  increasing 
levels  of  disease  severity  in  terms  of  number  of  body 
systems  affected  (Mendenhall,  1984) .  The  method  involves 
assigning  each  diagnosis  (principal  and  additional)  on  a 
patient's  discharge  abstract  to  a  Major  Disease  Category 
(MDC)  ,  which  is  based  on  the  DRG  definition  of  those 
categories.  The  number  of  distinct  MDCs  represented  is  then 
the  patient's  severity  score.  Developers  of  the  system  have 
found  that  "average  length  of  stay  increases  as  the  number 
of  body  systems  affected  increases"  (Mendenhall,  1984,  p. 
88)  . 


Summary 

In  summary,  developers  of  all  these  models  have 
considered  additional  diagnoses  important  in  their 
operational  definitions  of  disease  severity,  patient  care 
management,  and  complexity  of  inpatient  treatment.  It  is 
therefore  expected  that  the  presence  of  additional  diagnoses 
could  affect  resource  use  if  those  diagnoses  represent  1) 
complications  of  the  principal  diagnosis,  which  require  a 
prolonged  hospital  stay  and  more  specialized  services  to 
treat;  2)  multiple  disease  processes  (comorbidities)  each  of 
which  requires  additional  diagnostic  and  therapeutic 
services  during  the  hospitalization;  or  3)  diseases  that 
arise  as  a  result  of  the  hospital  stay  (nosocomial 
infections)  and/or  as  a  direct  result  of  the  services 
provided  (post  operative  infection) .  On  the  other  hand,  if 
the  additional  diagnoses  are  related  to  the  principal 
diagnosis  (or  the  primary  surgical  procedure)  and  represent 
a  single  disease  process,  one  would  not  necessarily  expect 
their  presence  to  produce  an  additional  effect  on  hospital 
use. 

The  purpose  of  this  study  was  to  examine  the  effect  of 
patient  comorbidities  and  complications  on  hospital 
resource  use.  Of  particular  interest  was  whether  the 
relationship  between  selected  diagnoses  and  hospital 
utilization  depends  on  the  presence  of  other  diagnoses.  The 
ultimate    goal    was    to    build    a    refined    DRG    model  whose 
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structure  is  illustrated  in  Figure  1.1.  Under  this  model, 
the  list  of  substantial  comorbidities  and  complications  or 
CCs  is  replaced  with  classes  of  additional  diagnoses,  each 
associated  with  a  different  level  or  type  of  hospital 
services  for  a  given  principal  diagnosis  (classes  MA-j_- 
MD-jJ  or  surgical  procedure  (classes  SAj_  -  SDjJ  category.  It 
was  expected  that  the  number  of  classes  would  vary  depending 
on  the  diagnosis  or  procedure  category  (ADRG)  but  four  was 
considered  a  reasonable  upper  bound  based  on  previous 
research  (Gonella,  et.al.,  1984;  Conklin,  et.  al.,  1984; 
Horn  and  Horn,   1986) . 

The  refinement  of  the  Diagnoses  Related  Groups  has 
important  implications  in  light  of  their  implementation  for 
hospital  payment  purposes  by  Medicare  and  other  third  party 
payers.  While  revisions  over  the  past  2  0  years  have 
considerably  improved  the  system's  ability  to  measure  more 
precisely  the  complexity  of  a  hospital's  case  mix,  there  is 
still  concern  that  the  DRGs  do  not  adequately  account  for 
one  factor  potentially  associated  with  complexity  -  the 
severity  of  a  patient's  illness.  If  patients  with  greater 
severity  cost  more  to  treat  and  DRGs  do  not  adequately 
differentiate  them,  then  hospitals  having  a  higher 
proportion  of  such  cases  may  be  faced  with  rates  under  PPS 
that  are  too  low  to  cover  the  costs  of  providing  services. 
There  is  also  some  concern  that  hospitals  may  refuse  to 
treat  patients  they  perceive  as  very  ill  and  more  costly  to 


treat.  Hence,  it  is  often  argued  that  not  adjusting  for 
severity  of  illness  may  lead  to  payment  inequities  and 
limited  access  to  care  for  selected  groups  of  patients. 

The  study  has  addressed  this  limitation  by  redefining 
the  DRGs  based  on  specific  comorbidities  and  complications 
that  are  1)  strongly  associated  with  resource  use  and  2) 
whose  effect  is  clinically  interpretable  in  light  of  the 
disease  or  treatment  process.  An  evaluation  of  the  refined 
model  found  that  estimates  of  hospital  costs  and  utilization 
based  on  the  modified  groups  were  more  precise  than  those 
based  on  the  existing  DRGs  and  the  clinical  coherence  of  the 
scheme  was  considerably  enhanced.  Moreover,  these 
modifications  did  not  represent  a  radical  departure  from  the 
current  structure  of  DRGs.  In  particular,  refined  DRG 
assignment  will  still  require  only  information  from  the 
Uniform  Hospital  Discharge  Dataset. 

The  purpose  of  this  report  is  to  describe  the 
development  and  evaluation  of  the  Refined  Diagnosis  Related 
Groups  (RDRGs) .  Chapter  Two  contains  a  description  of  the 
methodology  used  to  refine  the  DRGs  -  including  the  data 
bases  used  to  construct  the  groups  and  the  analytical 
approach.  The  final  refinement  algorithm  for  patient 
classification  (adult  and  non-neonatal  pediatric  patients) 
is  presented  in  Chapter  Three,  with  descriptive  statistics 
by  RDRG.   Methods  and  findings  pertaining  to  the  evaluation 


of  the  refined  model  in  terms  of  predictive  performance  at 
the  patient  level  and  payment  accuracy  at  the  hospital  level 
are  given  in  Chapters  Four  and  Five,  respectively,  for 
Medicare  hospitalizations .  Findings  pertaining  to  the 
evaluation  of  the  refined  model  for  adult  and  pediatric 
(excluding  neonates)  discharges  from  Ohio  hospitals  are 
given  in  Chapters  Six  and  Seven.  The  development  and 
evaluation  of  neonatal  RDRGs  is  described  in  Chapter  Eight. 
Finally,  the  strengths  and  limitations  of  the  Refined  DRGs, 
as  well  as  future  topics  for  research  are  discussed  in 
Chapter  Nine. 
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Chapter  Two 
METHODS 


As  stated  in  the  first  chapter,  the  principal 
objectives  of  this  study  were  1)  to  investigate  the 
relationship  between  additional  diagnoses  and  hospital 
resource  use  within  specific  diagnostic  and  procedure 
categories  and  2)  to  incorporate  the  clinically  meaningful 
and  statistically  significant  relationships  into  the 
definition  of  the  DRGs  as  illustrated  in  Figure  1.1.  The 
diagnostic  and  procedure  catgeories  of  interest  are  those 
that  define  the  medical  and  surgical  hospitalizations, 
respectively,  at  the  third  level  at  the  DRG  system.  These 
categories  are  referred  to  as  "ADRGs"  and  are  composed  of 
one  or  more  DRGs  defined  on  the  basis  of  the  same  principal 
diagnosis  codes  (medical  hospitalizations)  or  procedure 
codes  (surgical  hospitalizations) .  A  list  of  the  ADRGs, 
with  their  component  DRGs,   is  given  in  Table  2.1. 

The  project  had  five  principal  stages.  First, 
categories  of  additional  diagnoses  were  defined  that  we 
expected,  based  on  existing  models  of  the  disease  and 
treatment  process,  to  be  associated  with  resource  use. 
Second,  discharge  data  for  adult  patients  in  Maryland  and 
California  hospitals  were  screened  with  a  forward  selection 
procedure  that  identified  the  statistically  significant 
associations.  In  the  third  stage,  additional  diagnoses  that 
were  either  hypothesized  as  significant  predictors  of 
hospital  use    (stage  1)    or  selected  by  the  regression  model 
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(stage  2)  were  assigned  to  classes  representing  different 
levels  of  utilization.  Contents  of  these  classes  were 
reviewed  for  clinical  interpretability  in  the  fourth  stage. 
Modifications  to  the  DRG  structure  were  also  made  in  this 
stage  based  on  both  findings  from  the  statistical  analysis 
and  the  physicians'  assessment  of  clinical  interpretability. 

Finally,  the  refined  model  was  evaluated  in  terms  of 
its  predictive  performance  for  both  adult  and  pediatric 
patients.  The  impact  of  the  DRG  Refinement  model  on  the 
current  Prospective  Payment  System  was  also  evaluated  in 
terms  of  payment  accuracy  at  the  hospital  level. 

Methods  pertaining  to  the  first  four  stages  of  the 
project  are  discussed  in  more  detail  in  the  following 
sections.  Also  described  are  the  data  sets  used  to  build 
and  evaluate  the  refined  model.  Methods  and  findings  of  the 
evaluation  stage  are  presented  in  Chapters  Four,  Five,  Six, 
and  Seven. 

Data 

The  data  sources  used  in  this  study  include  three  large 
hospital  discharge  data  bases  and  a  provider  data  base  which 
was  used  to  evaluate  the  impact  of  the  refined  model  on 
payments.  The  hospital  discharge  data  bases  were  (1)  the 
1984  Maryland  hospital  discharge  data  base,  (2)  the  1984 
California  hospital  discharge  data  base,  and  (3)  the  FY  1986 
MEDPAR  data  set.     The  provider  data  base  was  created  from  a 


number  of  sources:  the  FY  1986  MED  PAR  sample,  a  HCFA 
diskette  containing  wage  indexes  and  cost  to  charge  ratios 
by  hospital,  a  hard  copy  list  of  disproportionate  share 
statistics  by  hospital  from  the  HCFA,  a  HCFA  provider  tape 
dated  April  1987,  and  a  list  of  teaching  hospitals  with 
their  resident  per  bed  ratios  also  provided  by  the  HCFA. 

Maryland  Hospital  Discharge  Data  Base 

The  1984  Maryland  data  base  of  inpatient  discharge 
records  was  obtained  from  the  Maryland  Health  Services  Cost 
Review  Commission  (HSCRC) .  It  contained  all  discharges  from 
Maryland's  52  acute  care  hospitals.  The  actual  number  of 
observations  in  the  original  data  tape  was  627,402. 

The  following  variables  were  extracted  from  the 
original  tape  for  each  patient:  principal  diagnosis,  four 
additional  diagnoses,  principal  procedure,  two  additional 
procedures,  time  between  admission  and  procedure,  sex,  age, 
hospital  identification  number,  disposition,  length  of  stay 
and  total  charge.  A  complete  description  of  these  data 
elements  is  contained  in  Maryland's  Inpatient  Discharge  Data 
Set  Manual  (Health  Services  Cost  Review  Commission,  1987) . 
All  records  were  assumed  to  have  ICD-9-CM  diagnosis  and 
procedure  coding,  as  no  entries  implying  ICDA-8  or  HICDA-2 
codes  were  found  in  the  coding  structure  field.  Disposition 
was  mapped  to  the  standard  UB-82  code  required  by  the  DRG 
assignment  software. 
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The  data  in  the  extracted  file  were  grouped  into  DRGs 
using  the  3rd  revision  DRG  grouper  (effective  October  1, 
1986) .  The  DRG  was  then  used  to  split  the  file  by  MDC.  The 
8,888  records  assigned  to  DRGs  468,  469  and  470  were 
eliminated. 

Records  with  either  zero  or  an  invalid  length  of  stay 
or  total  charge,  or  with  age  less  than  18  years  were  also 
eliminated.  It  should  be  noted  that  records  which  failed 
the  LOS/charge  test  were  not  tested  for  age.  A  total  of 
560,606  records  containing  the  variables  listed  above  for 
adult  patients  were  available  for  analysis  in  the  study. 
Table  2.2  shows  the  number  of  patients  in  the  final  sample 
by  MDC,  calculated  separately  for  medical  and  surgical 
patients.  This  Maryland  data  base  was  used  to  develop  a 
refined  DRG  model  for  medical  and  surgical  patients. 

California  Hospital  Discharge  Data  Base 

The  1984  California  data  base  of  approximately  3.5 
million  hospital  discharge  records  was  provided  by  the 
Office  of  Statewide  Health  Planning  and  Development  (OSHPD) . 
The  data  included  all  discharges  from  California's  546  acute 
care  hospitals.  The  actual  number  of  observations  on  the 
original  data  tape  was  3,511,342.  Due  to  hardware 
difficulties  in  reading  the  original  tape,  the  records  of 
225  patients  were  not  readable.  The  remaining  3,511,117 
records  were  available  for  further  examination. 


The  following  variables  were  extracted  for  each  patient 
from  the  original  data  tape  and  copied  to  a  working  file: 
principal  diagnosis,  14  additional  diagnoses,  principal 
procedure,  14  additional  procedures,  days  from  admission  to 
procedure  for  the  15  procedures,  sex,  age,  hospital 
identification  number,  length  of  stay,  total  charge,  source 
of  admission,  type  of  admission,  source  of  payment,  and 
disposition.  These  variables  are  fully  defined  in  the 
1983  Discharge  Data  Tape  Format  Documentation  (California 
Health  Facilities  Commission,  1983) .  Discharge  disposition 
was  mapped  into  the  standard  UB-82  format  required  by  the 
DRG  grouper. 

The  data  were  grouped  into  DRGs  using  the  3rd  revision 
DRG  assignment  software  (effective  October  1,  1986)  and  the 
DRG  numbers  were  added  to  the  working  file.  Next  the  number 
of  variables  in  the  working  file  was  reduced.  In  order  to 
make  the  California  data  base  similar  to  the  Maryland  data 
base  and  to  others  used  in  the  project,  the  number  of 
additional  diagnoses  for  each  patient  was  reduced  to  seven 
(the  first  seven  positions  in  the  additional  diagnosis 
field)  and  the  number  of  additional  procedures  for  each 
patient  was  reduced  to  four  (the  first  four  procedures  in 
the  additional  procedure  field)  .  The  DRG  was  then  used  to 
split    the    data    base    into    files    by    MDC.  Medical  and 

surgical  patients  were  put  into  separate  files  by  MDC.  The 
31,579    records    assigned    to    DRGs    468,     469    and    470  were 
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eliminated  from  further  analysis. 

Patient  records  falling  into  the  following  five 
categories  were  also  eliminated s  (1)  zero  or  missing 
length  of  stay  or  total  charge?  (2)  age  less  than  18 
years;  (3)  treatment  in  a  non-acute  care  facility 
(hospital  identification  numbers  not  beginning  with  '106'); 
(4)  treatment  in  other  specifically  identified  long-stay 
facilities  (Appendix  1)  ,*  and  (5)  treatment  in  facilities 
whose  diagnoses  were  not  accurately  reported  on  the  original 
tape  (Appendix  2)1.  Table  2.3  indicates  the  numbers  of 
patients  eliminated  for  the  above  reasons  and  the  number  of 
patients  in  the  final  California  sample  by  MDC.  The 
California  sample  was  analyzed  in  the  development  of  the 
refined  DRG  model. 

MEDPAR  Data  Set 

A  20  percent  sample  of  the  FY  1986  Medicare  provider 
analysis  and  review  (MEDPAR)  file  was  provided  by  the  Health 
Care  Financing  Administration  (HCFA) .  The  total  number  of 
records  in  the  FY  1986  MEDPAR  file  from  which  the  sample  was 
drawn  was  9,658,745.  This  amounts  to  over  90  percent  of  the 
FY   1986    (October   1,    1985   -   September   30,    1986)  discharges 

1In  May,  1987  the  project  team  was  informed  that  only 
two  diagnostic  codes  were  available  in  the  1984  California 
data  base  for  patients  discharged  from  56  California 
hospitals.  All  data  from  these  hospitals  were  deleted  since 
the  focus  of  the  study  was  on  diagnoses  other  than  the 
principal  diagnosis. 


occurring  in  hospitals  that  will  be  subject  to  the  Medicare 
prospective  payment  system  (PPS)  in  FY  1988  (U.S.  Department 
of  Health  and  Human  Services,  1987)  .  The  data  used  to 
construct  the  file  were  received  by  HCFA  through  June  1987. 

The  20  percent  sample  provided  by  the  HCFA  contained 
1,929,559  records.  The  entire  file  was  grouped  into  DRGs 
using  the  5th  revision  DRG  grouper  (effective  October  1, 
1988).  The  27,539  records  grouped  into  DRGs  468,  469,  470, 
476,  and  477  were  eliminated.  The  rest  of  the  data  were 
then  split  by  MDC  and  the  following  variables  were 
extracted:  DRG,  MDC,  principal  diagnosis,  four  additional 
diagnoses,  principal  procedure,  two  additional  procedures, 
time  from  admission  to  procedure,  sex,  age,  hospital 
identification  number,  disposition,  length  of  stay,  total 
charge,  provider  code  (indicating  type  of  hospital  unit  or 
acute  care  hospital) ,  Medicare  status  (aged,  disabled,  or 
chronic  renal  disease) ,  and  outlier  status.  Next,  records 
with  either  zero  or  an  invalid  length  of  stay  or  total 
charge,  or  with  age  less  than  18  years  were  eliminated. 
Also  eliminated  were  records  with  a  non  blank  provider  code 
indicating  a  non-acute  care  hospital. 

All  patients  in  ADRGs  with  less  than  or  equal  to  2,000 
patients  were  included  in  the  data  file  for  further 
analysis.  A  stratified  random  sample  within  ADRG  was  drawn 
for  patients  in  ADRGs  with  more  than  2,000  patients.  A 
total   of   1,006,177   records  were   included   in  the  data  base 
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after  sampling:  719,348  were  medical  patients  and  286,829 
were  surgical  patients.  Table  2.4  gives  the  number  of 
patients  in  the  sample  by  MDC.  This  FY  1986  MED  PAR  sample 
(about  10  percent  of  the  total  MEDPAR  data  base)  was  used  to 
evaluate  the  predictive  performance  of  the  refined  DRG  model 
for  medical  and  surgical  patients. 

Provider  Data  Base 

The  provider  data  base  which  was  used  to  evaluate  the 
impact  of  the  refinement  model  on  the  current  Medicare 
prospective  payment  system  (PPS)  was  produced  by  merging 
several  data  sources.  A  total  of  5859  hospitals  were 
identified  from  a  PPS  diskette  provided  by  the  HCFA 
containing  hospital  numbers,  and  the  wage  indexes  and  cost 
to  charge  ratios  for  each  hospital  that  were  used  by  the 
HCFA  to  calculate  the  payment  rates  for  the  FY  1989.  The 
HCFA's  disproportionate  share  information  (U.  Sc  Department 
of  Health  and  Human  Services,  1986)  for  the  FY  1989  was 
added  for  1316  hospitals  and  was  set  to  zero  for  the 
remaining  hospitals.  The  following  variables  were  then 
added  from  the  HCFA  Providers  of  Service  (POS)  tape  dated 
April  1987:  county,  SMSA,  SMSA  size,  and  number  of  beds. 
Thirty-six  of  the  hospitals  identified  from  the  PPS  diskette 
were  not  found  on  the  POS  tape.  Three  hospitals  on  the 
diskette  were  in  the  POS  file  but  were  eliminated  because 
the  bed   size   field  contained   zeros.      Hospitals  with  state 


codes  of  64  and  65  (outside  the  continental  United  States) 
were  also  eliminated.  Next,  information  from  a  list  of 
teaching  hospitals  obtained  from  the  HCFA  was  added  to  the 
data  file.  The  information  contained  on  the  data  tape 
included  hospital  identification  number  and  the  ratio  of 
residents  per  bed  for  1172  hospitals  designated  by  the  HCFA 
as  teaching  hospitals.  This  information  was  used  by  the 
HCFA  to  calculate  the  payment  rates  for  the  FY  1988. 

Finally,   the  FY  1986  MEDPAR  sample  was  merged  with  the 
provider  information  producing  a  data  base  of  1,004,537 
patients.     Outliers  were  identified  according  to  an 
algorithm  described  in  Chapter  Four  leaving  994,071 
patients  in  the  provider  data  base.     These  patients  were 
treated  in  5775  hospitals. 

Stage  One:     Development  and  Clinical  Review  of  Comorbidity/ 

Complication  Categories  (CADRGs) 

In  the  first  step  of  stage  one,  the  impact  of 
comorbidities  and  complications  (CCs)  on  hospital  charges 
and  length  of  stay  was  initially  examined  for  patients  in 
ADRGs  from  MDC  4:  Diseases  and  Disorders  of  the  Respiratory 
System.  Mean  charges  and  lengths  of  stay  were  calculated  for 
all  individual  additional  diagnoses  from  the  third 
revision's  CC  list  that  appeared  for  any  patient  within  an 
ADRG.  These  individual  CC  diagnoses  were  then  aggregated 
into    groups    based    on    their    clinical    similarity    and  the 
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similarity  of  their  impact  on  resource  use. 

These  groups  of  CCs  very  closely  resembled  the  original 
medical  DRGs ,  except  that  diagnoses  not  on  the  CC  list  had 
been  eliminated.  Therefore,  for  subsequent  analyses,  the  CC 
diagnoses  were  assembled  into  "CADRGs"  (which  are  in  effect 
"CC  groups")  based  on  the  ADRG  that  the  CC  would  be  assigned 
as  a  principal  diagnosis. 

For  example,  the  ADRG  and  CADRG  for  the  diagnostic 
category  "hypertension"  is  given  in  Table  2.5.  On  the  left 
are  listed  all  the  principal  diagnosis  codes  that  define 
this  group  and  on  the  right  are  all  the  codes  from  the  CC 
list  that  fall  into  this  category  as  additional  diagnoses. 
Note  that  only  the  subset  of  malignant  hypertension  codes 
are  part  of  the  CC  list.  This  initial  grouping  of  CCs  into 
categories  was  performed  for  two  reasons.  First, 
preliminary  analyses  of  data  from  MDC  4  suggested  that  these 
categories  were  clinically  reasonable,  with  some  exceptions 
that  were  edited.  Moreover,  aggregating  the  2979  CC  codes 
into  13  6  CADRGs  greatly  facilitated  the  implementation  and 
interpretation  of  the  forward  selection  process   (Stage  two) . 

CADRGs  that  were  edited  in  this  stage  were  renal 
failure  and  nutritional  and  miscellaneous  metabolic 
disorders.  Renal  failure  was  divided  into  two  CADRGs 
corresponding  to  acute  and  chronic  renal  failure. 
Nutritional  and  miscellaneous  metabolic  disorders  was 
divided    into    two    CADRGs    corresponding    to    hypovolemia  and 


other  nutritional/metabolic  disorders.  The  physician  panel 
also  felt  that  many  of  the  "other"  CADRGs,  such  as  other 
disorders  of  the  nervous  system  and  other  respiratory  system 
diagnoses,  contained  a  heterogeneous  mix  of  medical 
conditions  and  should  be  edited  as  well.  It  was  decided  to 
re-evaluate  the  "other"  CADRGs  in  stage  four  by  individual 
diagnosis  code  using  discharge  data  from  California  and 
Maryland  hospitals.  As  a  result  of  these  analyses,  twelve  of 
the  "other"  CADRGs  were  divided  further  into  two  groups 
representing  different  levels  of  resource  use.  The  final 
CADRGs  (including  all  those  that  were  edited)  and  their 
corresponding  ICD-9-CM  codes  are  described  in  Appendix  3 . 

The  second  step  of  stage  one  involved  having  members  of 
the  study's  physician  panel  specify  in  advance  those  CC 
groups  or  CADRGs  which  they  expected  to  be  associated  with 
increased  utilization  within  each  ADRG.  Toward  this  end, 
some  general  guidelines  were  developed  from  the  literature 
to  identify  the  potentially  significant  CADRGs.  These 
guidelines  are  based  on  the  expectation  that  the  presence  of 
additional  diagnoses  will  affect  resource  use  if  those 
diagnoses  influence  either  the  hospital  course  of  treatment 
or  the  patient's  response  to  therapy.  Based  on  previous 
research,  these  diagnoses  may  be  broadly  classified  into 
four  groups: 

1)  complications  of  the  principal  diagnosis, 
which  require  a  prolonged  hospital  stay 
and  more  specialized  services; 
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2)  other  disease  processes  (comorbidities) 
which  require  additional  diagnostic  and 
therapeutic  services  during  the 
hospitalization; 

3)  conditions  that  arise  as  a  result  of  the 
hospital  stay  and/or  as  a  direct  result  of 
the  service  provided. 

4)  conditions  that  serve  as  markers  of 
debility  and  are  either  present  on 
admission  or  develop  during  the  hospital 
course. 

Complications  of  the  principal  diagnosis  include 
additional  diagnoses  that  are  direct  consequences  of  or  in 
some  sense  caused  by  the  principal  disease  process.  For 
example,  gastrointestinal  bleeding  is  a  possible 
complication  of  diverticular  disease. 

Comorbidities  represent  only  diseases  and  disorders 
that  are  actively  managed  or  affect  the  active  management  of 
the  other  diseases  or  conditions  during  a  particular 
hospitalization.  The  level  and  type  of  services  typically 
provided  to  patients  with  these  diagnoses  should  be 
substantially  different  from  those  provided  to  patients 
without  them.  Comorbidity  CADRGs  should  either  require 
additional  acute  care  services  to  treat  beyond  that  normally 
provided  to  patients  in  the  ADRG  or  prolong  the  patient's 
response  to  therapy. 

Complications  of  treatment  are  adverse  effects  of  the 
patients  therapy  and  hospital  acquired  diseases.  They 
include  CADRGs  representing  potential  complications  of 
surgery     (e.g.     pulmonary    embolism)     as    well    as  potential 


complications  that  arise  as  a  result  of  the  hospital  stay 
(e.g.,  aspiration  pneumonia). 

Finally,  debility  markers  are  those  additional 
diagnoses  such  as  decubitus  ulcers  (pressure  sores)  and 
urinary  tract  infections  which  are  not  necessarily  difficult 
to  diagnose  or  treat  but  which  in  a  population  of 
hospitalized  patients,  indicate  an  underlying  debility 
making  the  patient  more  costly  to  care  for. 

In  the  context  of  these  guidelines,  selected  broad 
classes  of  CADRGs  were  expected  to  have  a  major  effect  in 
virtually  all  ADRGs.  These  include  for  the  most  part 
serious  acute  illnesses  and  organ  failure  such  as  those  in 
the  CADRGs  for  respiratory  infections  and  inflammations  and 
acute  renal  failure.  On  the  other  hand,  other  types  of 
CADRGs  were  expected  to  have  little  or  no  effect,  except  in 
a  few  selected  ADRGs.  These  include  underlying  chronic 
comorbidities  which  are  not  actively  treated  during  the 
course  of  hospitalization. 


Stage  Two:  Utilization  Analysis  of 
Comorbidities  and  Complications 

After  the  physicians  generated  their  initial  hypotheses 
regarding  the  effect  of  these  CADRGs  on  resource  use  within 
an  MDC,  discharge  data  for  adult  patients  in  California  and 
Maryland  hospitals  were  analyzed.  The  analytical  approach 
used    to    estimate    the    effects    of    additional    diagnoses  on 


28 

resource  use  during  a  hospital  stay  (stage  two)  is  described 
in  this  section.  The  objective  of  the  analysis  was  to 
identify  associations  between  CADRGs  and  resource  use.  It 
was  assumed  that  the  presence  of  CADRGs  in  a  patient's 
discharge  record  is  an  indication  of  comorbidities  and 
complications  that  affected  the  treatment  process. 
Discussed  in  this  section  are  (1)  the  dependent  variables 
analyzed  in  the  study  —  measures  of  resource  use — 
including  their  distributional  properties  and  the 
correlations  between  them;  (2)  the  explanatory  variables  and 
the  construction  of  the  explanatory  variable  matrix;  (3) 
the  method  used  to  identify  the  statistically  significant 
associations;  and  (4)  the  method  used  to  handle  patients 
with  multiple  CCs. 

Adult  patients  in  the  1984  California  hospital 
discharge  data  base  and  the  1984  Maryland  hospital  discharge 
data  base  were  used  in  the  utilization  analysis  of 
comorbidities  and  complications.  A  separate  analysis  was 
executed  for  each  ADRG  so  that  ADRG-specif ic  associations  of 
CADRGs  with  resource  use  due  to  interactions  between  the 
principal  diagnosis  and  additional  diagnoses  could  be 
identified  when  present.  The  unit  of  analysis  was  the 
individual  patient.  Patients  in  the  California  and  the 
Maryland  data  bases  were  analyzed  separately  so  that  (1)  the 
effect  of  incompatibility  between  the  measures  of  resource 
use,    particularly  charges,    in  the  two  data  bases   could  be 


accounted  for,  and  (2)  the  effect  of  geographic  specific 
patterns  in  resource  use  could  be  identified. 

Measures  of  Resource  Use 

Most  studies  have  experienced  difficulties  in  obtaining 
a  measure  that  reflects  the  intensity  of  utilization  without 
errors  and  biases  at  the  individual  patient  and  the  hospital 
levels  which  are  not  related  to  the  treatment  of  diseases. 
Resource  use  during  a  hospital  stay  is  composed  of  the 
various  services  delivered  to  a  patient  for  the  purpose  of 
treatment.  Therefore,  information  about  the  amounts  of  each 
type  of  service  utilized  is  required  to  measure  the 
intensity  of  resource  use.  However,  the  reliability  of  a 
measure  sharply  decreases  as  the  amount  of  required 
information  to  compute  the  measure  increases.  LOS  and  per 
case  charges  have  been  used  most  often.  A  few  studies  have 
used  per  case  cost,  adjusted  per  case  charges,  and  a  kind  of 
standardized  utilization  measure  (Luft,  Garnick,  and  Hunt, 
1985;  and  Pineault,  1976). 

LOS  is  the  total  period  of  time  in  days  a  patient 
stayed  in  a  hospital.  It  is  readily  available,  well 
standardized,  and  reliably  measured.  There  is  no  variation 
in  measuring  LOS  across  hospitals.  Studies  have  shown  a 
strong  overall  correlation  between  LOS  and  resource  use 
during  a  hospital  stay  (Goldfarb,  Hornbrook,  and  Higgins, 
1983;     Lave     and    Leinhardt,     1976;     and    Luke,     1979).  A 
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criticism  of  LOS  as  a  resource  use  measure  is  that,  in 
theory,  it  does  not  reflect  differences  in  the  intensity  of 
utilization  during  hospital  stays. 

Per  case  costs  is  the  sum  of  expenses  incurred  to 
treat  a  patient.  It  is  probably  a  better  measure  of 
resource  use.  However,  this  measure  is  not  available  in 
most  cases;  combining  case  cost  data  from  different 
hospitals  is  not  appropriate  because  of  the  lack  of 
standardization  across  hospitals;  and  it  is  affected  by 
hospital/region  specific  factors  which  are  not  related 
directly  to  the  treatment  of  diseases.  There  is  little 
consensus  on  which  types  of  costs  should  be  included  and  how 
to  measure  them.  Indirect  costs  which  are  allocated  to  each 
hospitalization  can  have  different  weights  in  per  case  costs 
depending  on  the  allocation  method  and  the  individual 
hospital's  accounting  system.  Also,  costs  for  the  same 
amount  of  a  service,  a  chest  x-ray  for  example,  in  two 
hospitals  may  be  different  due  to  differences  in  factors 
such  as  wage  levels,  material  costs,  and  production 
efficiency. 

Per  case  charges  is  the  sum  of  charges  billed  by  a 
hospital  for  the  mix  of  services  provided  to  a  patient. 
This  measure  has  been  available  in  some  data  bases  recently. 
Per  case  charges  is  a  function  of  mark-ups  as  well  as 
costs.  Therefore,  there  is  another  problem  in  addition  to 
the  problems  described  above   for  per  case  costs.  Mark-ups 


are  different  from  service  to  service  and  from  hospital  to 
hospital.  Even  within  a  hospital,  patients  could  be  charged 
for  less  than  the  resources  they  actually  used  because  some 
services  are  cross  subsidized  by  other  services. 

Per  case  adjusted  charges  is  the  sum  of  charges  that 
are  adjusted  for  differences  in  hospital/region  specific 
factors  to  resolve  some  of  the  problems  discussed  above. 
Factors  which  are  often  adjusted  for  are  mark-ups  and 
intensity  of  teaching  activities  at  the  hospital  level,  and 
wages  at  the  regional  level.  However,  these  adjustments 
require  the  assumptions  that  mark-ups  and  the  effect  of 
teaching  activities  on  costs  are  uniform  across  services  in 
a  hospital,  and  that  the  wage  index  in  a  region  is  uniform 
across  occupations.  Therefore,  the  adjustments  would  be 
suspect  if  errors  from  these  assumptions  are  large. 
Furthermore,  the  adjustments  would  not  solve  the  problems 
of  differences  in  accounting  structures,  productivity,  and 
managerial  efficiency  among  hospitals. 

Per  case  standardized  utilization  is  the  sum  of 
measures  in  a  common  unit  of  services  which  are  converted 
from  individual  units  using  a  system  of  weights.  Two  of  the 
major  weighting  systems  are  the  California  Relative  Value 
Studies  developed  by  the  California  Medical  Association  and 
the  Blue  Shield  Coding  and  Nomenclature  Manual  developed  by 
the  National  Association  of  Blue  Shield  Plans.  The  per  case 
standardized    utilization    measure    would    be     free    of  the 
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problems  discussed  above,  however,  the  information 
requirement  is  prohibitively  large  for  large  scale  studies. 
Also,  the  information  is  not  included  in  most  of  the  readily 
available  data  bases.  Researchers  who  have  used  this 
measure  collected  their  own  data  and  the  sample  sizes  in 
these  studies  were  small. 

Correlation  between  the  Measures.  Correlation 
coefficients  between  pairs  of  three  measures  —  LOS,  per 
case  adjusted  charges,  and  per  case  charges  --  were  computed 
using  information  in  the  1984  Maryland  Hospital  Discharge 
Data  Base  to  examine  the  relationship  between  the  measures. 
The  Maryland  data  base  was  chosen  for  this  analysis  because 
charges  in  this  data  base  are  required  to  be  related  to  the 
costs  of  delivered  services  by  law  and  are  regarded  as 
reliable  since  they  have  been  under  scrutiny  by  the  review 
process  since  1972.  Per  case  adjusted  charges  in  the 
Maryland  data  base  was  computed  by  adjusting  per  case 
charges  for  differences  in  mark-ups  and  in  intensity  of 
teaching  activities  among  hospitals,  and  in  labor  costs 
among  counties.  The  detailed  adjustment  procedure  is 
presented  in  Appendix  4 . 

The  coefficients  between  log-transformed  LOS  and  log- 
transformed  adjusted  charges,  between  log-transformed  LOS 
and  log-transformed  charges,  and  between  adjusted  charges 
and    charges    for    patients    in    each    DRG    are    presented  in 


Appendix  5  along  with  the  number  of  patients  in  each  DRG. 
Table  2.6  summarizes  the  appendix  with  a  presentation  of  the 
distribution  of  coefficients.  As  previous  research  has 
indicated,  log-transformed  LOS  showed  high  correlations  with 
log-transformed  adjusted  charges  and  with  log-transformed 
charges.  Coefficients  were  well  above  .5  in  most  DRGs ,  and 
about  75  percent  of  the  DRGs  had  coefficients  above  .8. 
DRGs  which  are  expected  to  have  low  correlations  (1)  have 
most  of  the  resource  use  occurring  on  the  first  day  of 
admission  with  an  additional  day  of  hospital  stay  that  is 
discretionary  adding  only  hotel  costs  (for  example,  DRGs 
371,  373,  374,  380,  381,  and  382);  (2)  are  surgical  DRGs 
with  high  material  costs  (for  example,  DRGs  106,  111,  116, 
117,  and  118)  ;  and  (3)  are  surgical  DRGs  with  a  short  LOS 
and  therefore  a  high  proportion  of  costs  for  operating  room 
procedures  (for  example,  DRGs  40,  41,  55,  56,  58,  59,  60, 
62,  340,  343,  and  362).  Figures  2.1  and  2.2  show  scatter 
plots  of  log-transformed  LOS  and  log-transformed  adjusted 
charges  for  patients  in  DRGs  238  and  118,  respectively,  as 
examples  of  high  and  low  correlations. 

Correlations  between  adjusted  charges  and  charges  were 
particularly  high.  They  were  well  above  .95  in  all  DRGs 
except  for  DRGs  41  and  196  where  the  coefficients  were  .9457 
and  .9471,  respectively. 


The   Measures   Used    in   This    Study.       LOS    and   per  case 
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charges  were  chosen  as  the  measures  of  resource  use  to  be 
analyzed  throughout  this  study.  LOS  was  chosen  because  of 
its    advantages  well    standardized    across    hospitals  in 

different  geographic  regions  and  reliably  measured.  Per 
case  charges  was  chosen  to  counteract  LOS ' s  disadvantage  of 
an  inability  to  reflect  different  intensities  of  resource 
use  during  a  hospital  stay.  Because  per  case  adjusted 
charges  and  per  case  charges  were  so  highly  correlated,  it 
was  decided  to  use  per  case  charges  which  is 
computationally  simpler. 

Distributional  Properties  of  LOS  and  Charges.  The 
distributions  of  LOS  and  charges  are  considered  to  be  log- 
normal.  The  distribution  is  not  symmetric  and  has  a  long 
tail  to  the  right  as  do  other  variables  measuring  health 
service  utilization  (Lichtig  [1986]).  The  claim  of  a  log- 
normal  distribution  for  LOS  was  supported  by  Lawrence  [1988] 
who  defined  LOS  as  the  time  to  event  in  a  stochastic 
process . 

The  distributions  of  LOS  and  charges  were  tested  for 
goodness-of-f it  to  normality  and  log-normality.  Medical 
ADRGs  in  MDC  4  and  surgical  ADRGs  in  MDC  5  were  selected  for 
this  analysis  since  they  represent  a  large  proportion  of 
observations.  The  Kolmogorov-Smirnov  (K-S)  test  was 
performed  separately  on  observations  in  individual  ADRGs 
using  the  1984  Maryland  hospital  discharge  data  base.  Table 


2.7  presents  K-S  statistics  from  the  test.  The  statistic 
is  defined  as  a  maximum  deviation  between  the  empirical  and 
the  theoretical  distribution  functions  with  the  same 
parameters  estimated  from  the  empirical  data.  The 
statistics  for  the  log-normal  distribution  were 
substantially  smaller  than  those  for  the  normal  distribution 
in  all  DRGs.  Exceptions  were  observed  in  DRGs  78,  108,  and 
115  for  LOS,  and  in  DRGs  115  and  116  for  charges.  This 
finding  also  confirms  that  the  log-normal  distribution  is  a 
better  fit  to  the  distributions  of  LOS  and  charges  than  the 
normal  distribution.  Therefore,  the  natural  logarithms  (or 
log-transformation)  of  LOS  and  charges  were  used  as  the 
dependent  variables  in  the  utilization  analysis  to  retain 
the  nice  properties  of  least  squares  estimates  when 
residuals  are  independently  and  identically  distributed  by  a 
normal  distribution. 

The  other  rationale  behind  using  log-transformed 
measures  as  dependent  variables  was  a  concern  about  the 
effects  of  influential  observations  on  the  findings.  The 
project  team  decided  not  to  exclude  extreme  observations 
from  this  utilization  analysis  so  that  CADRGs  with  a  low 
frequency  of  occurrence,  but  with  a  statistically 
significant  large  effect  on  resource  utilization  could  be 
identified.  However,  the  project  team  wanted  the  findings 
to  be  statistically  stable  and  robust,  and  not  the  result 
of    idiosyncratic    associations    of    one    or    two  influential 
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observations . 

The  utilization  analysis  was  carried  out  on  both 
untrans formed  and  transformed  dependent  variables,  and  the 
extent  of  influence  by  extreme  observations  was  diagnosed 
for  medical  ADRGs  in  MDC  4  and  surgical  ADRGs  in  MDC  5  in 
the  Maryland  data  base.  Cook's  D  influence  statistic  was 
computed,  which  measures  the  standardized  change  to  the 
estimates  that  results  from  deleting  each  observation. 
Table  2.8  presents  the  largest  of  Cook's  D  influence 
statistic.  The  statistic  was  much  smaller  in  the  regression 
using  log-transformed  measures  of  resource  use  as  the 
dependent  variable  than  in  the  regression  with  the 
untrans formed  dependent  variable  in  all  ADRGs  except  for 
ADRG  108.  This  indicates  that  findings  from  the  regression 
analysis  with  the  log-transformed  dependent  variable  would 
be  influenced  less  by  extreme  observations. 

Explanatory  Variables 

Construction  of  the  Explanatory  Variable  Matrix. 
Information  about  additional  diagnoses  on  individual 
patients'  discharge  records  was  used  to  assign  values  to 
elements  in  the  explanatory  variable  matrix.  Each  patient's 
record  was  coded  into  a  row  of  the  matrix.  An  (n  x  1) 
column  vector  with  the  value  of  zero  or  one  was  constructed 
for  each  CADRG  where  n  represents  the  number  of  patients  in 
the  ADRG. 


As  described  earlier,  a  CADRG  is  defined  by  a  set  of 
ICD-9-CM  diagnoses  on  the  CC  list.  Each  additional 
diagnosis  on  the  patient's  record  was  checked  as  to  whether 
the  diagnosis  was  mapped  to  a  CADRG  or  not.  All  four 
additional  diagnoses  recorded  in  the  Maryland  data  base  and 
seven  out  of  24  additional  diagnoses  recorded  in  the 
California  data  base  were  reviewed  for  the  mapping.  If  an 
additional  diagnosis  on  the  i"1-*1  patient's  record  was  mapped 
to  the  j^h  CADRG,  then  the  value  of  one  was  assigned  to  the 
element,  X-^ j ,  in  the  matrix.  All  other  elements  in  the  i*-*1 
row  representing  CADRGs  to  which  the  patient ' s  additional 
diagnoses  were  not  mapped  were  given  the  value  of  zero.  An 
additional  diagnosis  mapped  to  the  CADRG  which  was  the  same 
as  the  patient's  ADRG  was  also  given  a  value  of  zero. 

For  example,  suppose  a  patient  had  an  ADRG  number  of  78 
and  had  three  additional  diagnoses,  two  of  which  are  mapped 
to  CADRGs  88  and  127  and  the  other  one  is  not  on  the  CC 
list.  The  value  of  the  elements  for  CADRGs  88  and  127  would 
be  one  and  all  other  elements  in  the  row  would  be  given  the 
value  of  zero  in  the  explanatory  variable  matrix.  For 
another  patient  who  had  the  same  set  of  additional  diagnoses 
and  whose  ADRG  number  is  88,  there  would  be  a  value  of  one 
only  in  the  element  for  CADRG  127. 


Multicollinearity    among    Explanatory    Variables.  The 
extent  of  multicollinearity  among  the  explanatory  variables 
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was  examined  using  the  method  suggested  by  Montgomery  and 
Peck  (1982) .  Multicollinearity,  which  arises  when  one  or 
more  of  the  explanatory  variable  vectors  is  the  same  or 
close  to  a  linear  combination  of  the  other  vectors,  is  a 
concern  in  linear  regressions.  A  CADRG  may  appear  to  be 
insignificant  not  because  of  the  lack  of  the  association 
with  resource  use  but  because  of  the  high  correlation  with 
one  or  more  CADRGs  whose  associations  are  already  estimated 
to  be  significant.  This  would  lead  to  an  incorrect 
conclusion. 

Table  2 . 9  presents  the  ratio  of  the  maximum  and  the 
minimum  eigenvalues  of  the  square  matrix,  XTX,  for  medical 
ADRGs  in  MDC  4  and  surgical  ADRGs  in  MDC  5  in  the  Maryland 
data  base.  The  explanatory  variable  matrix,  X,  was 
composed  of  the  column  vectors,  Xj  for  j  €  C,  where  C  is 
the  set  of  all  CADRGs.  Montgomery  and  Peck  suggested  the 
following  criteria  for  the  diagnosis  of  multicollinearity 
based  on  the  ratio:  (1)  no  serious  problem  if  the  ratio  is 
smaller  than  100;  (2)  a  moderate  problem  if  the  ratio  ranges 
from  100  to  1000;  and  (3)  a  serious  problem  if  the  ratio  is 
greater  than  1000.  Multicollinearity  did  not  pose  a  serious 
problem  in  the  regression  analysis  based  on  these  criteria 
since  the  ratio  was  well  below  100  in  all  ADRGs. 

Analytical  Method 

The     selection     of     the     analytical     method     for  the 


utilization  analysis  was  directed  by  the  objective  of  the 
analysis  and  the  constraints  in  the  computing  resources. 
As  described  earlier  in  this  section,  the  objective  was  to 
identify  significant  associations  of  CADRGs  with  resource 
use.  The  model  described  in  the  previous  two  subsections  is 
written  as  follows: 

y  =  In  LOS   (or  In  charges) 

=  "o  +  2j£c  Vj  +  £ 

=  XjS  +  €  (2.1) 

where  C  is  the  set  of  CADRGs.  /3s  and  e  indicate  the  model 
coefficients  and  a  residual  vector,  respectively.  The  model 
coefficients  estimated  by  the  method  of  ordinary  least 
squares  describe  the  strength  and  direction  of  the  effects. 
The  number  of  independent  variables  was  132  which  was  the 
number  of  CADRGs2  that  were  empirically  investigated  in  this 
analysis. 

All  patients  except  for  those  who  had  the  non-OR 
procedure  of  temporary  tracheostomy,  and  those  who  died 
within  48  hours  of  admission  (Tracheostomy  group  and  Early 
Death  group)  were  included  in  the  analysis.  These  patients 
were  excluded  because  they  showed  distinctive  resource  use 
patterns  regardless  of  the  type  of  additional  diagnoses 
present  in  the  patients'    records.     The  effect  of  these  two 


2This  number  is  different  from  the  number  of  CADRGs 
used  for  the  class  assignment  (136)  because  the  definition 
of  a  few  CADRGs  were  changed  in  minor  areas  such  as  "Other" 
after  the  utilization  analysis  was  completed. 
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variables  on  resource  use  was  the  focus  of  special 
substudies  conducted  by  members  of  the  physician  panel. 
Drafts  of  papers  describing  this  work  are  included  as 
Appendices  6  and  7.  Details  about  the  model  for  these 
patients  are  described  in  Chapter  Three. 

Since  the  analysis  involved  a  fairly  large  model  and 
large  data  bases,  limitations  on  computing  resources  had  to 
be  considered.  The  model  had  132  explanatory  variables,  and 
the  size  of  the  California  and  the  Maryland  data  bases  were 
about  3.5  million  records  and  62  0,000  records,  respectively, 
as  described  in  the  earlier  section  in  this  chapter. 

It  was  decided  to  use  a  forward  selection  process 
based  on  the  recommendation  of  a  statistical  consultant. 
In  this  technique,  variables  are  added  (but  not  deleted)  to 
the  model  one  at  a  time.  The  variable  with  the  largest 
partial  F-statistic  among  variables  not  already  in  the  model 
is  added  to  the  regression  model  at  each  step.  This 
iterative  process  continues  until  there  is  no  longer  a 
variable  satisfying  the  specified  criteria.  The  criterion 
used  in  this  analysis  was  chosen  at  the  p  <  .1  level,  where 
p  is  the  tail  probability  for  the  partial  F-statistic. 
Therefore,  the  variables  included  in  the  model  through  this 
process  were  significant  at  the  .1  level  for  Type  I  error. 
It  should  be  noted  that  since  the  CADRGs  are  represented  by 
orthogonal  dummy  variables  this  process  is  equivalent  to 
performing  all  possible  regressions. 


This  design  of  the  analysis  was  expected  to  result  in  a 
comprehensive  set  of  significant  CADRGs  at  costs  of 
computation  within  the  budget.  The  analysis  was  executed 
using  the  procedure,  REGRESSION,  in  a  software  program 
package,  the  SPSSX  Information  Analysis  System  (SPSS  Inc.  , 
1986) . 

Classification  of  Patients  With  Multiple  CCs 

As  described  in  the  sections  above,  patients  in  each 
medical  and  surgical  ADRG  are  further  divided  into  final 
groups  based  on  the  class  of  an  additional  diagnosis  in  the 
DRG  Refinement  model.  The  algorithm  of  this  final  grouping 
for  patients  with  multiple  CCs  is  discussed  in  this 
section. 

The  relationship  between  a  principal  diagnosis  and  an 
additional  diagnosis  as  a  sole  complication  or  comorbidity, 
and  its  effect  on  resource  utilization  have  been 
extensively  examined  in  a  number  of  studies  including  this 
DRG  refinement  effort.  However,  the  relationship  among 
multiple  CCs  which  are  present  in  addition  to  a  particular 
principal  diagnosis  has  rarely  been  examined  in  a 
systematic  manner.  This  is  partly  because  (1)  the  number 
of  different  combinations  of  a  principal  diagnosis  and 
additional  CCs  is  unmanageably  large,  and  (2)  often  the 
number  of  patients  with  each  combination  is  too  small  to 
perform  a  statistical  analysis. 
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In  Q-scale  Disease  Staging,  each  additional  condition 
was  staged  in  the  same  way  as  principal  diagnoses,  and  this 
information  was  incorporated  using  regression  models  to 
compute  a  patient-level  severity  scale  (Christof f ersson, 
Conklin,  and  Gonnella,  1988)  .  It  is  not  clear  in  the 
literature  about  Q-scale  Disease  Staging  whether  the 
regression  models  assumed  a  linear  relationship  or  any  of 
the  interactions  among  unrelated  additional  conditions  were 
examined.  It  was  also  not  clear  how  rare  events  which  did 
not  occur  in  the  data  base  were  handled.  It  is  presumed 
that  linear  regression  models  were  used,  which  assume  an 
additional  or  a  proportional  effect  for  each  additional 
unrelated  condition  because  of  technical  difficulties  of 
the  model  size  and  insufficient  information  about 
interactions . 

In  the  Computerized  Severity  Index  (CSI) ,  the  approach 
taken  is  similar  to  that  of  Q-scale  Disease  Staging  (Horn 
and  Horn,  1986) .  A  severity  score  was  assigned  to  each 
additional  diagnosis  by  the  same  method  used  for  principal 
diagnoses.  Principal  and  additional  diagnoses  with  severity 
score  attached  in  the  sixth  digit  were  incorporated  in  a 
regression  model  to  decide  an  individual  patient's  overall 
CSI  level.  Similar  questions  as  with  Q-scale  Disease 
Staging  remain  unanswered  since  detailed  information  about 
the  structure  of  the  regression  model  is  not  available. 

The     panel     of     physicians     working     on     the  project 


acknowledged  that  certain  combinations  of  a  principal 
diagnosis  and  multiple  CCs  would  have  an  additional  effect 
on  resource  utilization  for  each  CC  and  certain 
combinations  would  not.  This  hypothesis  is  true  with  the 
effect  of  a  single  CC  and  a  principal  diagnosis  as 
developers  of  the  Patient  Management  Category  recognized 
(Young,  1984) .  The  algorithm  for  the  classification  of 
patients  with  multiple  CCs  was  discussed  with  members  of 
the  project's  Technical  Advisory  Committee.  They  agreed 
with  the  physician  panel,  and  pointed  out  their  concerns 
about  a  vulnerability  to  gaming  and  the  maintenance  of  a 
payment  system  when  the  model  is  used  as  a  patient 
classification  system  for  the  adjustment  of  differences  in 
case-mix.  It  was  thought  to  be  inappropriate  to  assume 
incremental  effects  of  additional  CCs  systemwide  without 
clinical  and  empirical  evidence.  Some  hospitals  may  be 
encouraged  to  record  as  many  additional  diagnoses  as  they 
can  if  they  are  rewarded  more  as  the  number  of  additional 
diagnoses  increases.  Also,  it  was  thought  to  be 
unmanageable  if  a  system  requires  computation  of  relative 
weights  for  each  additional  diagnosis  and  each  combination 
of  additional  diagnoses.  These  weights  would  have  to  be 
recalibrated  annually. 

A  hierarchical  approach  was  selected  in  the  DRG 
Refinement  model  to  classify  patients  with  multiple  CCs, 
based  on  the  above  considerations.     The  most  severe  or  most 
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resource  intensive  CC  was  therefore  used  to  assign  a 
patient  to  a  class.  For  example,  a  surgical  patient  with 
an  additional  condition  of  septicemia  that  has  a  class 
assignment  of  A  and  with  another  additional  condition  of 
hypovolemia  that  has  a  class  assignment  of  B  would  be 
classified  into  Class  A  in  the  ADRG  corresponding  to  the 
principal  diagnosis  and  the  primary  operating  room 
procedure . 

In  several  instances,  our  panel  of  physicians 
incorporated  clinically  hypothesized  interactions  among 
additional  diagnoses  in  the  class  assignment  of  CADRGs. 
For  example,  the  additional  condition  of  concussion  was 
assigned  to  Class  D  since  patients  with  prolonged  altered 
levels  of  consciousness  would  probably  have  other 
additional  conditions  which  would  assign  them  to  a  higher 
class  than  D. 

The  predictive  performance  of  the  hierarchical  model 
and  an  additive  effect  model  were  compared  using  data  for 
patients  in  ADRG  127  (Heart  Failure  and  Shock)  in  the  1984 
Maryland  hospital  discharge  data  base.  Patients  in  this 
ADRG  were  selected  since  they  tend  to  have  multiple  CCs. 
About  76  percent  of  patients  (except  for  early  death  and 
temporary  Tracheostomy  patients)  had  at  least  one  CC  and 
about  3  2  percent  of  them  had  more  than  one  CC.  All 
patients  (without  trimming  outlier  patients)  were  used  in 
the    comparison.        The    hierarchical    model    explained  17.05 


percent  and  12.75  percent  of 
of  LOS  and  natural  logarithm 
the  additional  effect  model 
14.32  percent,  respectively. 


variance   in  natural  logarithm 
of  charges,    respectively,  and 
explained    18.32    percent  and 


Stage  Three:  Class  Assignment  of 
CADRGs  Based  on  Data 

As  described  in  Chapter  One,  the  goal  of  this  research 
was  to  build  a  refined  DRG  model  with  the  structure 
illustrated  in  Figure  1.1.  This  conceptual  structure  was 
operationalized  in  stage  three  of  this  study  by  identifying 
the  lists  of  CCs  which  require  different  levels  of 
additional  resource  use.  These  CCs  were  grouped  into  three 
classes  for  medical  ADRGs  (Mg  -  Mp)  and  into  four  classes 
for  surgical  ADRGs  (SA  -  SD) .  In  this  model,  the  patient's 
additional  diagnoses  are  reviewed  to  determine  to  which 
class  within  ADRG  the  patient  belonged  according  to  these 
lists . 

The  process  of  identifying  the  list  of  CCs  belonging 
to  each  class  was  carried  out  using  CADRGs  instead  of 
directly  working  with  individual  CCs.  That  is,  the  list  of 
CADRGs  was  identified  for  each  class  first,  then  CCs  which 
form  these  CADRGs  (Appendix  3)  were  used  to  group  patients 
into  the  class.  This  process  is  illustrated  in  Figure  2.3 
using  a  medical  ADRG  as  an  example. 

In    this    stage    of    the    study    CADRGs   were    assigned  to 
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classes  based  on  empirical  findings.  Both  the  California 
and  Maryland  data  bases  were  used  in  this  effort.  The 
following  sections  describe  (1)  the  selection  of  CADRGs 
which  were  used  in  the  model  for  the  class  assignments,  (2) 
the  statistics  used  for  the  assignments,  and  (3)  the 
criteria  for  each  class  in  the  California  and  the  Maryland 
data  base. 

CADRGs  Used  in  the  Model 

A  list  of  CADRGs  which  were  used  for  the  assignment  of 
patients  to  classes  was  formed  specific  to  MDC,  to  type  of 
hospitalization  (medical  or  surgical) ,  and  to  data  base. 
The    list   was   defined   as   a  union   of   three   sets   of  CADRGs: 

(1)  CADRGs  hypothesized  by  the  physician  panel  to  have  a 
significant  effect  in  increasing  resource  use  when  they  are 
present  in  addition  to  the  principal  diagnosis   (stage  one)  ; 

(2)  the  union  of  sets  of  CADRGs  for  individual  ADRGs  in  the 
MDC,  which  were  indicated  to  have  a  significant  association 
in  the  forward  selection  process  using  log-transformed  LOS 
as  the  dependent  variable  (stage  two) ;  and  (3)  the  union  of 
sets  of  CADRGs  for  individual  ADRGs  in  the  MDC,  which  were 
indicated  to  have  a  significant  association  in  the  forward 
selection  process  using  log-transformed  charges  as  the 
dependent  variable  (stage  two)  .  That  is,  the  set  of 
CADRGs,  S-j^d,  used  for  the  assignment  of  type  t  patients  in 
MDC  i  in  the  data  base  d  is  written  as  follows: 


s  itd"  H  itu  c  itdu  L  itd 

C  itd=  u  jGAt  C  jd 

L  itd=  U  jGAitL  jd 

where    i    =    MDC  number 

t    =    type  (medical  or  surgical) 

d    =    data  base  (California  or  Maryland) 

j     =    ADRG  number 

A^t=    set  of  type  t  ADRGs  in  MDC  i 

H^-      =     se^  °f  CADRGs  hypothesized  by  the 
physician  panel  to  have  a 
significant  effect  on  resource  use 
for  type  *  ADRGs  in  MDC  i 

Cja  =  set  of  CADRGs  for  ADRG  j  in  data  base 
d,  which  were  significant  in  the 
forward  selection  process  using  log- 
transformed  charges  as  the  dependent 
variable 

Lj3  =  set  of  CADRGs  for  ADRG  j  in  data  base 
d,  which  were  significant  in  the 
forward  selection  process  using  log- 
transformed  LOS  as  the  dependent 
variable 


A  CADRG  which  was  selected  in  one  of  the  forward  selection 
processes  performed  for  ADRGs  in  the  MDC  was  included  in 
the  list.  The  intention  was  to  have  an  inclusive  lists  of 
CCs3  taken  into  account  in  the  refinement  model. 


3  It  should  be  noted  that  these  lists  were  effective 
only  for  the  assignment  based  on  data.  The  lists  were 
modified  by  clinical  review  and  findings  in  the  other  data 
base  in  the  final  model. 
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Statistics  Used  for  the  Assignment 


The  project  team  decided  to  use  differences  in  the 
mean  LOS  and  the  mean  charges  and  ratios  of  the  differences 
for  the  assignment  of  CADRGs  to  classes.  The  difference  in 
the  mean  LOS  (or  charges)  used  for  the  assignment  of  CADRG 
k  for  patients  in  ADRG  j  was  computed  by  subtracting  the 
mean  LOS  (or  charges)  for  ADRG  j  patients  who  did  not  have 
any  additional  diagnoses  or  whose  additional  diagnoses  were 
not  on  the  CC  list  (i.e.,  non-substantial) 4  from  the  mean 
LOS  (or  charges)  for  ADRG  j  patients  who  had  the  additional 
diagnoses  mapped  to  CADRG  k.  The  ratio  was  computed  by 
dividing  the  difference  by  the  mean  LOS  (or  charges)  for 
baseline  patients  in  the  ADRG. 

The  rationale  behind  this  decision  to  use  both 
statistics  for  incremental  effects  and  proportional  effects 
was  to  achieve  a  balance  in  taking  into  account  the  effects 
of  additional  diagnoses  for  patients  whose  principal 
diagnosis  requires  low  resource  use  for  the  treatment  as 
well  as  for  those  who  require  high  resource  use.  The 
differences  would  indicate  the  assignment  of  CADRGs  to 
higher  classes  for  patients  who  require  high  resource  use 
for  the  treatment  of  a  principal  condition  (or  diagnosis) 
since  additional  resource  use  for  the  treatment  of  CCs 
tends   to  be   large  for  these  patients.      On  the  other  hand, 

4These  patients  are  called  baseline  patients  in  this 
study. 


the  ratios  would  play  a  similar  role  in  the  assignment  of 
CADRGs  for  patients  with  a  principal  condition  which 
requires  low  resource  use. 

Criteria  for  Classes 

Alternative  boundaries  for  classes  were  defined  using 
the  four  statistics  described  above  —  differences  in  the 
mean  LOS  and  the  mean  charges  for  patients  who  had  the 
CADRG  in  the  ADRG  and  for  baseline  patients  in  the  ADRG, 
and  ratios  of  differences  to  the  mean  LOS  and  the  mean 
charges  for  baseline  patients  in  the  ADRG.  First, 
boundaries  for  the  difference  in  the  mean  LOS  were  set  at 
one  day  intervals.  That  is,  the  statistic  for  the  first 
boundary  would  cover  the  differences  greater  than  zero  day 
and  less  than  or  equal  to  one  day;  greater  than  one  day  and 
less  than  or  equal  to  two  days  for  the  second  boundary;  and 
so  on.  Then  low  and  high  bounds  for  the  rest  of  the 
statistics  were  derived  based  on  the  bounds  for  the 
difference  in  the  mean  LOS  and  per  day  charges  for  baseline 
patients.  This  was  computed  by  dividing  the  mean  charges 
by  the  mean  LOS  for  baseline  patients.  For  example,  let  us 
suppose  that  baseline  patients  in  an  ADRG  in  the  Maryland 
data  base  had  a  mean  LOS  of  five  days  and  mean  charges  of 
$2,000.  The  first  boundary  would  be  (1  day,  $4  00,  .2,  .2) 
which  covers  the  difference  in  the  mean  LOS  from  zero  to 
one  day,  the  difference  in  the  mean  charge  from  $0  to  $400, 
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the  ratios  of  the  differences  from  0.0  to  .2;  and  the 
second  boundary  (2  days,  $800,  .4,  .4)  for  the  difference 
in  the  mean  LOS  from  one  day  to  two  days,  the  difference  in 
the  mean  charge  from  $400  to  $800,  and  the  ratios  of  the 
differences  from  .2  to  .4. 

The  project  team  decided  that  a  CADRG  satisfied  the 
condition  for  a  boundary  if  any  one  of  four  statistics  was 
in  the  range.  The  highest  boundary  which  the  statistics  of 
a  CADRG  can  satisfy  was  used  in  the  process  of  the 
assignment.  The  reasons  for  this  decision  were  (1)  to 
balance  the  assignment  to  higher  classes  for  patients  in 
both  high  resource  use  ADRGs  and  low  resource  use  ADRGs  as 
described  earlier  in  this  subsection,  and  (2)  to  be 
inclusive  in  assigning  CADRGs  to  higher  classes. 
Inclusiveness  was  emphasized  in  this  step  (the  assignment 
of  CADRGs  based  on  data)  because  the  objective  of  this  step 
was  to  obtain  a  firsthand  guideline. 

An  analysis  was  carried  out  using  patients  in  MDCs  1, 
5,  and  6  in  the  Maryland  data  base  to  obtain  a  guideline 
for  the  team's  decision  about  the  number  of  classes  and  the 
criteria  for  classes.  The  objective  of  this  analysis  was 
to  group  patients  into  clusters  in  the  best  way  for  the 
given  number  of  clusters.  Clusters  were  defined  using  a 
scheme  similar  to  the  one  described  above  for  boundaries. 
The  terminology  "best"  is  used  to  indicate  that  the 
grouping    achieves    the    maximum    variance    reduction    in  the 


dependent  variable.  The  set  of  criteria  resulting  in  the 
best  clusters  in  this  analysis  was  then  used  as  a  reference 
in  the  decision  about  criteria  for  the  class  assignment  of 
CADRGs.  The  number  of  clusters  would  be  larger  than  the 
number  of  boundaries  by  one.  Individual  patients'  LOS  and 
charges  were  used  for  the  assignment  of  patients  to 
clusters  in  this  analysis  whereas  the  means  for  patients  in 
a  CADRG  were  used  for  the  assignment  of  the  CADRG.  An 
optimum  set  of  boundaries  would  be  the  same  for  patient 
clusters  and  CADRG  classes  if  intra-CADRG  variances  in  LOS 
and  charges  are  zero. 

The  analysis  was  performed  for  individual  MDCs.  A 
regression  technique  was  applied  to  compute  the  variance 
reduction  for  each  set  of  clusters.  Separate  analyses  were 
executed  using  two  dependent  variables:  log-transformed  LOS 
and  log-transformed  charges.  The  independent  variable 
matrix  was  composed  of  two  sets  of  column  vectors  with  the 
value  of  zero  or  one,  each  of  which  indicated  (1)  the 
patient's  ADRG,  and  (2)  whether  the  patient's  LOS  or 
charges  satisfied  the  condition  for  the  boundary.  The 
independent  variables  for  ADRGs  were  forced  into  the  model 
before  any  of  the  variables  for  boundaries  was  included  to 
adjust  first  for  the  effects  of  ADRGs  (or  principal 
diagnoses)   on  resource  use. 

Variance  reductions  were  computed  for  sets  of  clusters 
which  were  defined  by  all  possible  combinations  of  the  given 
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number  of  boundaries.  Then  the  boundaries  for  the  set  of 
clusters  resulting  in  the  maximum  variance  reduction  among 
sets  of  the  same  number  of  clusters  were  selected  as  the 
best  boundaries.  Tables  2.10  and  2.11  present  the  best 
boundaries  and  corresponding  variance  reductions  (r- squares) 
for  medical  and  surgical  patients  in  the  selected  MDCs, 
respectively.  The  highest  possible  boundary  was  restricted 
to  15  days  of  difference  in  the  mean  LOS  to  guarantee  a 
substantial  number  of  patients  in  each  cluster.  The 
criteria  for  the  class  assignment  of  CADRGs  were  chosen  as 
described  below  using  these  findings  as  a  reference. 

Medical  Model.  Table  2.10  shows  that  the  gain  in 
variance  reduction  by  increasing  the  number  of  clusters 
from  two  to  three  was  substantial  (about  10  percent  in  all 
cases)  ,  and  that  the  gain  was  about  two  percent  when  the 
number  was  increased  from  three  to  four.  It  was  expected 
that  the  gain  would  be  even  smaller  as  the  number  of 
clusters  increased  further. 

Therefore,  the  project  team  decided  to  assign  CADRGs 
into  three  classes  —  (1)  class  MB  for  CADRGs  which  have 
major  effects  on  resource  use,  (2)  class  Mc  for  CADRGs  with 
moderate  effects,  and  (3)  class  MD  for  CADRGs  with  minor/no 
effects.  Patients  would  be  grouped  into  three  classes 
based  on  their  additional  diagnoses  within  an  ADRG. 
Patients   who   had   an   additional   diagnosis  which  was  mapped 


to  the  CADRG  that  is  assigned  to  class  MB  are  grouped  to 
class  MB.  Patients  who  did  not  have  any  additional 
diagnosis  or  had  an  additional  diagnoses  which  was  mapped 
to  the  CADRG  that  is  assigned  to  class  MD  are  grouped  to 
class  Mj).  A  smaller  number  of  groups  in  the  model  was 
preferred  when  the  variance  reduction  was  similar  (1)  for  a 
sufficient  number  of  patients  in  each  group ,  and  (2)  for 
operational  convenience.  Also,  three  classes  are  below  a 
reasonable  upper  bound  based  on  previous  research  which  was 
discussed  in  Chapter  One. 

The  project  team  decided  to  use  the  same  set  of 
criteria  for  the  assignment  of  CADRGs  regardless  of  ADRGs 
to  simplify  the  process.  The  effect  of  this  simplification 
on  the  precision  of  the  finalized  model  was  expected  to  be 
minimal  because  statistics  for  both  incremental  and 
proportional  effects  were  used  in  the  process  to  balance 
the  assignment  when  the  underlying  ADRG  requires  high 
resource  use  and  when  it  requires  low  resource  use  as 
described  earlier. 

First,  one  day  and  seven  days  differences  in  the  mean 
LOS  were  chosen  as  two  boundaries  which  classify  CADRGs 
into  three  classes.  This  decision  was  made  based  on 
findings  presented  in  Table  2.10  and  the  fact  that  seven 
days  represents  the  unit  of  work  cycle  in  our  society. 
Then,  compatible  criteria  were  derived  for  charges  and 
ratios.      The   criteria    for   the   medical   model   were    (1  day, 
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$600,  .2,  .2;  7  days,  $4500,  1.5,  1.5)  for  CADRGs  in  the 
California  data  base,  and  (1  day,  $400,  .2,  .2;  7  days, 
$3000,  1„5,  1.5)  for  CADRGs  in  the  Maryland  data  base.  The 
criteria  for  the  difference  in  the  mean  charges  used  in  two 
data  bases  were  different  because  per  day  charges  for 
baseline  patients  in  these  data  bases  were  different. 
Table  2.12  presents  a  summary  of  the  criteria.  Using  these 
criteria  class  assignments  of  CADRGs  were  computed  for 
medical  ADRGs  in  the  California  and  Maryland  data  bases. 

Surgical  Model.  Similar  rationales  as  those  for  the 
medical  model  were  behind  the  decisions  about  the  number  of 
classes  and  class  assignment  criteria  for  the  surgical 
model.  Table  2.11  shows  findings  which  are  similar  to 
those  in  Table  2.10:  six  percent  to  10  percent  of  the  gain 
in  variance  reduction  was  obtained  by  increasing  the  number 
of  clusters  from  two  to  three;  and  about  1.5  percent  of  the 
gain  in  variance  reduction  occurred  when  the  number  of 
clusters  increased  from  three  to  four.  However,  a  much 
higher  boundary  was  suggested  for  the  highest  resource  use 
cluster  when  patients  were  grouped  into  three  clusters. 

Figures  2.4-2.7  show  the  distributions  of  four 
statistics  — ■  differences  in  the  mean  LOS  and  the  mean 
charges,  and  ratios  of  the  differences  —  used  for  the 
assignment  in  each  data  base.  The  data  used  in  the  plot 
was    the    statistic,     S-ji ,     which    is    computed    for    ADRG  i 


patients  who  had  CADRG  j.  The  number  of  patients,  n^ j ,  was 
used  as  a  weight  for  the  statistic,  S-^j .  The  distributions 
for  medical  patients  and  for  surgical  patients  were 
overlaid  in  the  figures.  As  the  figures  show,  the 
distributions  for  surgical  patients  were  shifted  to  the 
right  of  the  distributions  for  medical  patients.  This 
indicates  that  the  proportion  of  patients  who  had  CADRGs 
with  a  statistic  above  a  certain  point  (excluding  baseline 
patients)  was  higher  for  surgical  patients.  For  example, 
in  the  California  data  base  10.15  percent  of  surgical 
patients  who  had  CADRGs  had  a  CADRG  with  a  ratio  of  the 
mean  charge  difference  above  three  whereas  2.45  percent  of 
the  medical  patients  had  a  CADRG  with  the  statistic  in  the 
same  range. 

In  addition  to  these  empirical  findings,  the  project 
team  suggested  the  following  hypotheses  as  to  why  the 
magnitude  of  increase  in  resource  use  for  surgical  patients 
due  to  additional  diagnoses  is  far  greater  than  the 
magnitude  for  medical  patients. 

The  trauma  of  surgery  added  to  the  trauma 
of  a  severe  medical  condition  results  in 
a  more  severely  ill  patient  than  when 
there  is  the  same  medical  condition  and 
no  surgery. 

A  combination  of  surgery  and  a  major 
illness  —  two  serious  conditions  —  are 
dealt  with  on  the  surgical  side.  On  the 
other  hand,  there  is  just  one  serious 
condition  on  the  medical  side. 
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For  conceptual  simplicity,  the  project  team  wanted  to 
have  the  same  boundaries  for  surgical  patients •  CADRGs  as 
those  for  medical  patients'  CADRGs.  To  accomodate  both 
clinical  hypotheses  and  empirical  findings,  and  to  attain 
the  simplicity  in  the  model  at  the  same  time,  it  was 
decided  to  add  one  more  class  defined  by  a  higher  boundary 
for  CADRGs  with  a  catastrophic  effect,  and  to  keep  the  same 
two  boundaries  used  in  the  medical  model.  This  decision 
resulted  in  four  classes  in  the  surgical  model  —  (1)  class 
SA  for  CADRGs  which  have  a  catastrophic  effect  on  resource 
use,  (2)  class  SB  for  CADRGs  which  have  a  major  effect,  (3) 
class  Sc  for  CADRGs  with  a  moderate  effect,  and  (4)  class 
Sp  for  CADRGs  with  a  minor/no  effect.  The  finalized 
criteria  for  the  surgical  model  were  (1  day,  $1000,  .2,  .2; 
7  days,  $7500,  1.5,  1.5;  14  days,  $15000,  3,  3)  for  CADRGs 
in  the  California  data  base,  and  (1  day,  $600,  .2,  .2;  7 
days,  $4500,  1.5,  1.5;  14  days,  $9000,  3,  3)  for  CADRGs  in 
the  Maryland  data  base.  Using  these  criteria  which  are 
summarized  in  Table  2.12  class  assignments  of  CADRGs  were 
generated  for  the  surgical  ADRGs  in  the  California  and 
Maryland  data  bases. 


Stage  Four:  Synthesis  of  Findings  from  the  Class 
Assignment  and  Clinical  Evaluation 


In    the    first    three    stages    of    the    study,  additional 
diagnosis     categories     or     CADRGs     that     were  either 


hypothesized    as    significant    predictors    of    hospital  use 


(stage  one)  or  selected  by  the  regression  model  (stage  two) 
were  assigned  to  classes  representing  different  levels  of 
utilization     (stage    three) .  In    the    fourth    stage,  the 

results  of  class  assignment  from  the  utilization  analyses 
of  each  data  base  were  reviewed  by  the  physician  panel  for 
clinical  interpretability .  Specifically,  the  physicians 
were  asked  to  address  the  following  questions: 


1)  Within  each  medical  and  surgical  ADRG, 
did  the  hierarchy  of  additional  diagnoses 
as  defined  by  the  classes  conform  to  their 
(the  physicians)  expectations 
regarding  resource  use? 


2).  Was  there  consistency  in  class  assignment 
across  medical  ADRGs?  across  surgical 
ADRGs?  That  is,  to  what  extent  was  a 
given  CADRG  assigned  the  same  class  (or, 
had  the  same  effect  on  resource  use) 
regardless  of  the  patient's  principal 
diagnosis  (medical  ADRGs)  or  major 
operating  room  procedure  (surgical 
ADRGs) ? 


3)  Were  there  notable  exceptions  to  this 
consistency?  That  is,  was  there  evidence 
from  the  data  that  a  given  CADRG  has  a 
strong  effect  on  resource  use  (assigned 
to  class  A  or  B)  when  associated  with 
some  medical  or  surgical  ADRGs  but  a 
relatively  weak  effect  (assigned  a  class 
C  or  D)  with  others? 

Can  this  "interaction"  or 
differential  effect  on  resource  use 
depending  on  the  principal 
diagnosis  or  major  operating  room 
procedure  be  interpreted  in  light  of 
some  underlying  clinical  model  of 
the  disease  or  treatment  process? 
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This  section  describes  1)  the  tables  summarizing  the 
results  of  the  utilization  analyses  and  class  assignment 
that  were  provided  to  the  physician  panel  for  their  review 
and  2)  the  development  of  a  final  model  from  a  synthesis 
of  the  clinical  evaluation  and  the  statistical  findings. 

Results  of  Utilization  Analyses  and  Class  Assignment 

The  findings  from  the  three  previous  stages  appear  in 
Appendices  9  through  12  in  Volume  II  of  this  report. 
Separate  tables  were  generated  for  medical  and  surgical 
hospitalizations  within  each  data  base  (Maryland  1984, 
California  1984) . 

The  columns  of  these  tables  correspond  to  the  ADRGs 
within  each  MDC.  Two  rows  at  the  beginning  of  each  table 
present  summary  statistics  by  ADRG :  the  number  of 
discharges,  the  mean  length  of  stay,  and  the  mean  charges 
for  baseline  (BASE)  and  all  (TOTAL)  discharges  that  are 
assigned  to  that  ADRG  based  on  their  principal  diagnosis 
(medical  hospitalizations)  or  major  operating  room 
procedure  (surgical  hospitalizations) .  The  remaining  rows 
of  the  table  correspond  to  the  CADRGs.  The  cell 
corresponding  to  a  given  CADRG  and  ADRG  contains  the 
information  used  for  class  assignment:  1)  the  number  of 
discharges  with  a  principal  diagnosis  (or  major  operating 
room  procedure)  in  the  ADRG  and  at  least  one  additional 
diagnosis  in  the  CADRG;   2)   the  difference  in  mean  length  of 


stay  from  the  baseline  group  of  discharges;  3)  the  ratio  of 
this  difference  to  mean  length  of  stay  for  the  baseline 
discharges;  4)  the  difference  in  mean  charges  from  the 
baseline  group;  and  5)  the  ratio  of  this  difference  to  mean 
charges  for  the  baseline  group.  The  class  to  which  the 
CADRG  was  assigned  based  on  the  algorithm  described  in 
Table  2.12  appears  next  to  the  number  of  discharges. 

As  an  example,  consider  the  first  eight  rows  of  the 
table  in  Appendix  9  corresponding  to  the  Maryland  data  base 
for  medical  ADRGs  in  MDC  6:  Diseases  and  Disorders  of  the 
Digestive  System.  This  portion  of  the  table  appears  in 
Figure  2.8.  The  columns  represent  the  ten  ADRGs  for  the 
principal  diagnosis  categories  of  digestive  malignancy 
(NEOPL) ;  g.i.  hemorrhage  (BLEED);  complicated  peptic  ulcer 
(PEP/W) ;  uncomplicated  peptic  ulcer  (PEPWO) ;  inflammatory 
bowel  disease  (BOWEL);  g.i.  obstruction  (OBSTR) ; 
esophagitis,  gastroenteritis  and  miscellaneous  digestive 
disorders  (GASTR) ;  dental  and  oral  diseases  except 
extraction  (DENTL) ;  dental  extractions  and  restorations 
(EXTRC) ;  and  other  digestive  system  diagnoses  (OTHER) . 
After  summary  statistics  for  baseline  and  all  discharges, 
the  rows  correspond  to  discharges  with  additional  diagnoses 
in  the  first  six  CADRGs:  spinal  disorders  and  injuries; 
nervous  system  neoplasms;  degenerative  nervous  system 
disorders;  multiple  sclerosis  and  cerebellar  ataxia; 
specific     cerebrovascular     disorders;     and     cranial  and 
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peripheral  nerve  disorders. 

According  to  this  table,  there  were  13  32  adult  medical 
discharges  from  Maryland  hospitals  in  1984  with  a  principal 
diagnosis  in  the  category  172s  digestive  malignancy.  Of 
these,  357  had  no  substantial  comorbidities  or  complications 
(CCs)  and  comprised  the  baseline  group  for  that  ADRG.  These 
patients  had  an  average  length  of  stay  of  8.06  days  and  a 
mean  charge  of  $2813.  There  were  also  22  discharges  with  a 
CC  in  the  CADRG  for  nervous  system  neoplasms;  2  discharges 
with  a  CC  in  the  CADRG  for  specific  cerebrovascular 
disorders,*  and  2  discharges  with  a  CC  in  the  CADRG  for 
cranial  and  peripheral  nerve  disorders.  Those  2  2  discharges 
with  a  nervous  system  neoplasm  CC  had  an  average  length  of 
stay  that  was  11.98  days  longer  and  a  mean  charge  that  was 
$2659  greater  than  corresponding  statistics  for  the  baseline 
group.  Moreover,  the  ratios  of  these  differences  in  mean 
length  of  stay  and  charges  to  the  means  for  the  baseline 
group  are  1.49  and  .95,  respectively.  Since  the  difference 
in  mean  length  of  stay  is  greater  than  7  days,  the  CADRG  for 
nervous  system  neoplasms  met  the  criteria  for  class  B  in  the 
ADRG  for  digestive  malignancy. 

As  indicated  in  the  above  questions,  of  particular 
interest  to  the  physicians  was  the  extent  to  which  a  CADRG 
is  assigned  the  same  class  across  all  medical  or  surgical 
ADRGs.  To  facilitate  the  review  of  the  appendix  tables, 
additional     summary    tables     (Tables    2.13     and    2.14)  were 


constructed  containing  the  percent  distribution  of  medical 
and  surgical  discharges  in  the  two  data  bases  by  class  for 
each  additional  diagnosis  category  or  CADRG.  Table  2.15 
provides  information  from  this  table  for  a  few  high  volume 
CADRGs.  It  presents  the  percent  of  all  medical  discharges 
with  the  CADRG  that  were  assigned  class  B,  C,  and  D.  The 
percent  is  based  on  Maryland  and  California  discharges 
combined.  These  selected  CADRGs  represent  the  two 
principal  trends  found  in  reviewing  the  table,  either: 

1)  a  large  proportion  of  the  discharges  in 
one  category,  indicating  a  consistent 
effect  across  different  types  of  medical 
hospitalizations,  or 

2)  an  equal  distribution  of  discharges 
across  two  or  three  classes,  indicating 
the  presence  of  interactions. 

It  was  this  latter  set  of  CADRGs  for  which  the  physicians 
performed  a  particularly  intensive  review  by  ADRG. 
Specifically,  they  identified  potential  interactions  by 
looking  for  instances  where  the  CADRG  was  assigned  a  given 
class  for  most  ADRGs  and  another  class  for  a  selected 
subset  of  ADRGs. 

The  "other"  CADRGs  such  as  "other  disorders  of  the 
nervous  system"  and  "other  respiratory  system  diagnoses" 
were  particularly  difficult  to  evaluate.  The  physicians 
felt  their  contents  were  too  heterogeneous  for  meaningful 
class  assignment.  For  these  CADRGs  the  association  between 
additional     diagnoses     and     resource     use     was  therefore 
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examined  by  individual  diagnosis  codes  using  discharge  data 
from  Maryland  and  California.  Based  on  these  analyses  and 
clinical  judgment,  twelve  of  the  other  CADRGs  were  further 
subdivided  into  subgroups  -  other  A  and  other  B- 
representing  different  levels  of  resource  use.  Then, 
additional  tables  similar  to  those  in  Appendices  9  through 
12  were  generated  and  reviewed  by  the  physicians  for  the 
other  A  and  other  B  CADRGs.  These  tables  are  included  in 
Appendix  13 . 

Development  of  Final  Model 

The  final  model  was  constructed  in  three  steps.  First, 
each  CADRG  was  assigned  to  a  generic  or  "systemwide"  class 
(Mg,  Mc,  Md  for  medical  hospitalizations;  S^,  Sg,  Sq,  Sq  for 
surgical  hospitalizations)  based  on  where  the  plurality  of 
discharges  with  that  CADRG  in  the  combined  Maryland  and 
California  data  bases  were  assigned.  That  is,  the  modal 
class  value  of  all  Maryland  and  California  discharges  with  a 
given  CADRG  was  the  class  to  which  that  CADRG  was  assigned 
on  a  systemwide  basis. 

Second,  exceptions  to  this  systemwide  CADRG  class 
assignment  were  made  on  an  ADRG  specific  basis  under  the 
following  conditions: 

1)  both  data  bases  provided  strong  evidence 
of  differential  resource  use  (i.e., 
interaction)  for  discharges  with  the 
CADRG  in  the  given  ADRG; 
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2)  the  physician  panel  agreed  on  a  plausible 
explanation  for  the  differential  resource 
use; 

3)  the  ADRG  contained  a  high  volume  of 
patients  (at  least  26  discharges  in  each 
data  base)   relative  to  other  ADRGs. 

For  the  majority  of  exceptions,  all  of  the  above  conditions 
were  met.  In  some  cases,  however,  exceptions  were  made 
when  both  data  bases  did  not  provide  strong  evidence  of  an 
interaction  or  the  ADRG  contained  less  than  2  6  patients 
from  each  data  base,  but  the  physicians  had  a  particularly 
strong  explanation  for  expecting  differential  resource  use. 

Third,  the  initial  systemwide  class  assignment  based 
on  the  plurality  rule  was  re-examined  by  the  project  staff 
in  light  of  the  exceptions.  Of  special  interest  were  those 
CADRGs  assigned  to  the  highest  and  lowest  classes  (classes 
B  and  D  for  medical  hospitalizations;  classes  A  and  D  for 
surgical  hospitalizations)  on  a  systemwide  basis  when  the 
plurality  was  less  than  50  percent  and  there  were  few  or  no 
exceptions.  Changes  in  systemwide  class  assignment  were 
made  in  this  step  for  20  CADRGs.  Most  of  these  changes 
involved  either  downgrading  a  CADRG  from  a  systemwide  A  or 
B  to  a  systemwide  C  or  upgrading  from  a  systemwide  D  to  a 
systemwide  C.  The  effect  of  these  changes  was  to  move 
systemwide  CADRG  class  assignment  more  to  a  median  value 
than  a  modal  value  for  discharges  not  affected  by  ADRG 
exceptions . 
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Examples  of  this  model  building  process  are  given 
below  for  selected  CADRGs. 

EXAMPLE  1:  CADRG  85  -  Pleural  Effusion.  According 
to  Table  2.13,  57.6  percent  of  medical  discharges  with  an 
additional  diagnosis  in  the  CADRG  for  pleural  effusion  were 
in  medical  ADRGs  where  the  CADRG  was  assigned  to  class  B. 
Hence,  the  CADRG  for  pleural  effusion  was  assigned  to  the 
generic  or  systemwide  class  B.  However,  a  large  proportion 
of  the  discharges  (42.4  percent)  were  in  medical  ADRGs 
where  the  CADRG  was  assigned  to  class  C.  Examination  of 
the  tables  in  Appendices  9  and  10  reveals  five  potential 
"C"  exceptions  .  corresponding  to  ADRGs  for  pulmonary 
embolism;  respiratory  neoplasms?  major  chest  trauma;  heart 
failure  and  shock;  and  other  circulatory  system  diagnoses. 
Data  from  the  appendix  tables  for  these  ADRGs  are 
summarized  in  Table  2.16.  Note  that  there  are  at  least  26 
discharges  with  pleural  effusion  as  an  additional  diagnosis 
in  both  data  bases  for  each  of  these  ADRGs.  Moreover,  the 
class  assignment  algorithm  in  both  data  bases  assigned  the 
CADRG  pleural  effusion  to  class  C  in  all  these  ADRGs. 

The  physician  panel  indicated  that  pleural  effusions 
are  often  part  of  the  basic  disease  process  for  patients 
with  principal  diagnoses  in  these  ADRGs.  Hence,  the  fact 
that  pleural  effusion  had  a  weaker  effect  on  resource  use 
when    associated   with    those    conditions    conformed    to  their 


expectations.  Therefore,  based  on  the  data  and  the  results 
of  the  clinical  evaluation,  pleural  effusion  was  assigned 
to  the  generic  or  systemwide  class  B.  Exceptions  were  made 
for  ADRGs  78  (pulmonary  embolism) ,  82  (respiratory 
neoplasms) ,  83  (major  chest  trauma) ,  127  (heart  failure  and 
shock)  and  144  (other  circulatory  system  diagnoses)  where 
pleural  effusion  was  assigned  to  class  C. 

EXAMPLE  2:  CADRG  14  0  Angina  Pectoris.  The  data  in 
Table  2.13  indicate  that  89.4  percent  of  medical  discharges 
with  an  additional  diagnosis  in  the  CADRG  angina  pectoris 
were  in  medical  ADRGs  where  this  CADRG  was  assigned  a  class 
C.  Hence,  the  CADRG  angina  pectoris  was  assigned  to  the 
generic  or  systemwide  class  C. 

Table  2.13  also  indicates  that  10  percent  (4,183 
discharges)  of  medical  discharges  with  an  additional 
diagnosis  in  this  CADRG  were  in  medical  ADRGs  where  angina 
pectoris  was  assigned  a  class  D.  Almost  all  of  these  4,183 
discharges  were  in  two  ADRGs:  atherosclerosis  and  chest 
pain.  Data  for  these  two  ADRGs  are  given  in  Table  2.17. 
Both  data  bases  have  at  least  26  discharges  with  an 
additional  diagnosis  of  angina  pectoris  in  each  of  the  two 
ADRGs.  While  both  data  bases  agree  to  a  "D"  exception  for 
atherosclerosis,  they  disagree  on  chest  pain  which  was 
assigned  a  class  D  in  Maryland  and  a  class  C  in  California. 

The  physician  panel  indicated  that  angina  pectoris  was 
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basically  describing  the  same  disease  process  as  chest  pain 
and  argued  strongly  for  making  a  D  exception  even  though 
both  data  bases  did  not  agree.  They  also  noted  that  the 
data  for  California  were  marginal  with  the  ratio  of  length 
of  stay  and  charges  just  meeting  the  lower  class  bound  of 
.2. 

Therefore,  angina  pectoris  was  assigned  to  generic  or 
systemwide  class  C.  Exceptions  were  made  for  ADRGs  132 
(atherosclerosis)  and  143  (chest  pain)  where  angina 
pectoris  was  assigned  to  class  D. 

Summary  of  Candidate  and  Actual  Exceptions.  All 
CADRG/ADRG  combinations  where  each  data  base  had  at  least 
26  observations  are  listed  in  the  tables  in  Appendix  8. 
Corresponding  to  each  ADRG  and  CADRG  are  the  utilization 
and  class  data  abstracted  from  the  tables  in  Appendices  9 
through     12.  For     the     reader's     convenience,  data 

corresponding  to  ADRG  exceptions  for  each  CADRG  that  did 
not  meet  the  frequency  criterion  are  also  included.  All 
ADRG  exceptions  that  were  included  in  the  final  model  are 
denoted  with  a  "#"  in  the  last  column. 

These  tables  are  particularly  useful  for  identifying 
all  candidate  exceptions  (i.e.,  those  meeting  the  frequency 
and  data  base  agreement  criteria)  that  were  not  included  in 
the  final  model  for  lack  of  a  plausible  explanation  from 
the  physician  panel.     These  are  indicated  with  a  "*"  and  no 
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"#"  in  the  last  two  columns. 
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Chapter  Three 
DRG  REFINEMENT  MODEL 

Overview 

The  analyses  and  clinical  review  described  in  Chapter 
Two  resulted  in  the  DRG  refinement  model  illustrated  in 
Figure  3.1.  Under  this  model,  patients  are  initially 
assigned  to  one  of  twenty-three  major  diagnostic  categories 
(MDCs)  based  on  their  principal  diagnosis  code.  These  MDCs 
are  identical  to  the  ones  defined  under  the  fifth  revision 
of  the  DRGs. 

Within  each  MDC  except  MDC  3  (Ear,  Nose,  Mouth  and 
Throat)  and  MDC  15  (Newborns  and  Other  Neonates) ,  patients 
with  a  temporary  tracheostomy  are  isolated  as  an  initial 
group  and  are  not  considered  further  in  the  classification 
process.1  The  remaining  patients  are  then  categorized  as 
surgical  or  medical  based  on  the  presence  or  absence, 
respectively,  of  an  operating  room  procedure. 

Medical  patients  who  died  within  two  days  of  admission 
form  a  separate  DRG  referred  to  as  "early  death."  All  other 
medical  patients  (i.e.,  those  not  classified  as  "early 
death"  or  "temporary  tracheostomy")  are  categorized  into 
subgroups  based  on  their  principal  diagnosis.     Likewise,  the 


-•-In  MDC  3  the  initial  tracheostomy  group  contains  only 
medical  patients  with  a  temporary  tracheostomy,  since  the 
procedure  is  often  part  of  the  normal  course  of  treatment 
for  surgical  patients.  In  MDC  15,  a  model  specific  to 
neonates  was  developed  and  evaluated  as  a  specific  substudy 
of  this  project.   It  is  described  in  Chapter  6. 
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remaining  surgical  patients  (i.e.,  those  not  classified  as 
"temporary  tracheostomy")  into  subgroups  of  operating  room 
procedures.  These  medical  and  surgical  subgroups  are 
referred  to  as  adjacent  DRGs  or  ADRGs  and  are  composed  of 
one  or  more  fifth  revision  DRGs  defined  on  the  basis  of  the 
same  principal  diagnosis  codes  (medical  hospitalizations)  or 
procedure  codes  (surgical  hospitalizations) .  A  list  of  the 
ADRGs  with  the  corresponding  fifth  revision  DRGs  is  given 
in  Table  2.1.  Examples  of  medical  ADRGs  from  the 
respiratory  system  are  pulmonary  embolism,  pleural  effusion, 
simple  pneumonia  and  pleurisy,  and  bronchitis  and  asthma. 
Examples  of  surgical  ADRGs  from  the  nervous  system  are 
craniotomy,   spinal  procedures  and  carpal  tunnel  release. 

Finally,  patients  in  each  of  the  medical  and  surgical 
ADRGs  are  divided  into  final  groups  (refined  DRGs)  based  on 
classes  of  additional  diagnoses  developed  in  stages  one 
through  four  of  the  study.  The  classes  for  medical 
hospitalizations  represent  subsets  of  additional  diagnoses 
on  the  fifth  revision's  comorbidities  and  complications 
(CC)  list  that  have  a  major  (MB) ,  moderate  (Mc)  and  minor/no 
(Mq)  effect  on  resource  use.  Likewise,  for  surgical 
hospitalizations  the  classes  represent  those  with  a 
catastrophic  (SA) ,  major  (SB) ,  moderate  (Sc)  and  minor/no 
(SD)  effect.  For  completeness,  MD  and  SD  contain  both:  1) 
additional  diagnoses  on  the  CC  list  that  were  neither 
expected  by  the  physician  panel  to  increase  resource  use  nor 


found  to  be  associated  with  charges  or  length  of  stay  in  the 
utilization  analyses  and  2)  all  additional  diagnoses  not  on 
the  CC  list.  It  should  also  be  noted  that  all  CC  exclusions 
described  on  pages  565-666  of  the  Fifth  Revision's 
Definitions  Manual  apply  as  well  in  the  refined  model.  These 
exclusions  are  additional  diagnoses  on  the  CC  list  that  are 
not  considered  CCs  when  associated  with  certain  principal 
diagnoses . 

For  the  most  part,  the  composition  of  the  medical 
classes  is  the  same  for  the  medical  ADRGs  and  the 
composition  of  the  surgical  classes  is  the  same  for  surgical 
ADRGs.  That  is,  there  are  standard  or  generic  sets  of 
diagnosis  codes  that  define  the  classes  for  all  medical 
(MB,  Mc,  MD)  and  surgical  (SA,  SB,  Sc,  SD)  hospitalizations. 
Examples  of  diagnoses  in  the  generic  classes  are  given  in 
Table  3.1. 

There  are  some  exceptions,  however,  to  the  generic 
definitions  of  the  classes  for  specific  ADRGs.  As  discussed 
in  Chapter  Two,  exceptions  were  made  in  constructing  the 
model  when  the  data  indicated  an  additional  diagnosis  had  a 
differential  effect  on  resource  use  depending  on  the 
patient's  principal  diganosis  (medical  ADRG)  or  major 
operating  room  procedure  (surgical  ADRG).  In  general,  the 
exceptions  are  of  two  types.  First,  exceptions  exist  when 
the  additional  diagnosis  commonly  occurs  as  part  of  the 
disease  process  and  does  not  require  additional  services  to 
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treat.  For  example,  pleural  effusion  is  a  member  of  the 
generic  class  B  for  most  medical  ADRGs.  However,  for  the 
ADRGs  corresponding  to  pulmonary  embolism,  respiratory 
neoplasms,  major  chest  trauma,  heart  failure  and  shock,  and 
other  circulatory  system  diagnoses,  it  is  a  member  of  class 
C. 

Second,  exceptions  exist  when  the  additional  diagnosis 
complicates  in  some  way  the  treatment  of  the  principal 
diagnosis  or  surgical  procedure.  For  example,  additional 
diagnoses  indicating  spinal  disorders  are  members  of  the 
generic  class  C  for  most  medical  hospitalizations.  However, 
for  the  ADRGs  corresponding  to  medical  back  problems  and 
rehabilitation  they  are  part  of  class  B. 

Class  assignment  of  additional  diagnoses  by  CADRG  and 
MDC  is  given  in  Table  3.2  for  medical  hospitalizations  and 
Table  3.3  for  surgical  hospitalizations.  CADRGs  are 
categories  of  additional  diagnoses  and  contain  one  or  more 
ICD-9-CM  codes.2  ADRG  exceptions  are  indicated  with 
footnotes.  The  physicians'  rationale  for  these  exceptions  is 
given  in  Table  3.4  for  the  medical  ADRGs  and  in  Table  3.5 
for  the  surgical  ADRGs. 

In  summary,  under  the  DRG  refinement  model  (Figure  3.1) 
a  patient  is  first  assigned  to  an  MDC  based  on  his  principal 
diagnosis  code  and  then  to  a  tracheostomy  or  an  early  death 

2The  method  of  aggregating  additional  diagnosis  codes 
into  CADRGs  was  described  in  more  detail  in  Chapter  Two.  The 
content  of  these  categories  is  given  in  Appendix  3 . 


DRG  if  he  had  a  temporary  tracheostomy  or  died  within  two 
days  of  admission  (medical  patients  only) .  A  patient  not 
classified  as  "early  death"  or  "temporary  tracheostomy"  is 
assigned  to  an  ADRG,  based  on  the  principal  diagnosis 
(medical  hospitalization)  or  major  procedure  (surgical 
hospitalization)  then  to  the  highest  class  containing  one  of 
the  additional  diagnoses.  Patients  with  no  additional 
diagnoses  are  assigned  to  Class        or  S^. 

This  general  assignment  algorithm  applies  to  all  MDCs 
except  MDC  3  and  MDC  15.  In  MDC  3  only  medical  patients  can 
be  assigned  to  the  initial  tracheostomy  group.  In  MDC  15  a 
model  specific  to  neonates  was  developed  and  is  described  in 
Chapter  Eight. 

An  Example  From  MDC  6:   Diseases  and  Disorders  of 

the  Digestive  System 

As  an  example  of  how  patients  in  one  MDC  are  classified 
into  refined  DRGs,  consider  MDC  6:  Diseases  and  Disorders  of 
the  Digestive  System  (see  Figure  3.2).  This  MDC  contains 
all  patients  with  a  principal  diagnosis  code  on  the  list 
presented  in  Figure  3.3.  Once  in  this  MDC,  patients  with  a 
temporary  tracheostomy  are  assigned  to  the  tracheostomy  DRG. 
The  remaining  patients  are  then  divided  into  two  groups 
based  on  whether  or  not  they  had  an  operating  room  procedure 
related  to  the  principal  diagnoses  in  this  MDC.  The  list  of 
operating  room  procedures  related  to  diseases  and  disorders 
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of  the  digestive  system  is  given  in  Figure  3.4. 

Patients  with  no  procedures  on  this  list  are  referred  to 
as  medical  hospitalizations.  Their  discharge  status  and 
dates  of  admission  and  discharge  are  evaluated  to  determine 
if  death  occurred  within  two  days  of  admission.  If  so,  they 
are  assigned  to  the  refined  DRG  corresponding  to  "early 
death"  and     are     not     considered     further     in  the 

classification  process.  If  not,  they  are  assigned  to  one  of 
eight  medical  categories  based  on  their  principal  diagnosis. 
These  diagnostic  categories  correspond  to  digestive 
malignancy;  gastrointestinal  hemorrhage;  complicated  peptic 
ulcer;  uncomplicated  peptic  ulcer;  inflammatory  bowel 
disease;  gastrointestinal  obstruction;  esophagitis, 
gastroenteritis,  and  miscellaneous  digestive  disorders;  and 
other  digestive  system  diagnoses.  The  diagnosis  codes  that 
define  these  categories  are  given  in  Figure  3.5. 

Patients  with  a  procedure  on  the  list  in  Figure  3.4  are 
referred  to  as  surgical  hospitalizations.  Those  without  a 
temporary  tracheostomy  are  classified  into  categories  of 
operating  room  procedures.  There  are  eleven  procedure 
categories  in  this  MDC  corresponding  to  stomal,  esophageal, 
and  duodenal  procedures;  major  small  and  large  bowel 
procedures;  rectal  resection;  peritoneal  adhesiolysis ; 
appendectomy  with  a  complicated  principal  diagnosis; 
appendectomy  without  a  complicated  principal  diagnosis; 
minor    small    and    large    bowel    procedures;    anal    and  stomal 


procedures;  inguinal  and  femoral  hernia  procedures;  hernia 
procedures  except  inguinal  and  femoral;  and  other  digestive 
system  O.R.  procedures. 

Finally,  patients  in  each  of  the  medical  and  surgical 
categories  (also  referred  to  as  ADRGs)  are  assigned  to  one 
of  the  three  medical  classes  of  additional  diagnoses  or  one 
of  the  four  surgical  classes.  The  additional  diagnosis 
codes  that  define  the  medical  classes  (MB,  Mc,  MD)  are  the 
same  across  all  medical  ADRGs  in  MDC  6.  In  particular,  the 
additional  diagnosis  codes  in  the  CADRGs  assigned  to  classes 
B,  C  and  D  under  the  column  corresponding  to  MDC  6  in  Table 
3.2  define  the  classes  MB,  Mc  and  MD  for  all  medical 
hospitalizations  in  MDC  6. 

Table  3.3  describes  the  contents  of  the  surgical  classes 
in  MDC  6.  That  is,  the  additional  diagnosis  codes  assigned 
to  classes  A,  B,  C  and  D  under  the  column  corresponding  to 
MDC  6  in  Table  3.3  define  the  classes  SA  SB  Sc  and  SD  for 
surgical  hospitalizations  in  MDC  6.  There  are  a  number  of 
exceptions,  however,  to  these  class  definitions  for  most 
surgical  ADRGs.  These  exceptions  are  indicated  in  footnotes 
in  Table  3.3.  Reasons  for  these  exceptions  are  found  in 
Table  3.5.  For  example,  additional  diagnoses  in  the  category 
for  disorders  of  the  pancreas  except  malignancy  are  included 
in  class  C  for  most  surgical  hospitalizations.  For  surgical 
ADRGs  rectal  resection,  major  small  and  large  bowel 
procedures,   and  stomach/esophageal/duodenal  procedures,  they 
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are  part  of  class  B  since  pancreatic  disease  is  a  serious 
complication  for  abdominal  procedures. 

Case  Mix  and  Resource  Use  by  Refined  DRGs 

Descriptive  statistics  by  ADRG  and  class  are  presented 
in  Tables  3.6  and  3.7  for  medical  and  surgical  patients, 
respectively,  in  a  stratified  random  sample  of  discharges 
from  the  MEDPAR  data  base.3  Selected  statistics  on  case  mix 
and  resource  use  (charges)  from  these  tables  are  given  in 
Tables  3.8-3.10. 

Table  3.8  presents  the  number  (and  percent)  of  patients 
by  MDC,  type  of  treatment  and  class  for  this  sample  of 
Medicare  patients.  For  medical  hospitalizations,  the 
percent  distribution  of  patients  by  early  death  and  the 
three  classes  MB,  Mc,  is  2,  13,  50,  and  35.  This  profile 
of  complexity  varies  by  MDC.  MDC  18,  Infectious  Diseases, 
has  the  highest  proportion  of  early  death  patients  -  6.78 
percent.  This  MDC  is  also  the  most  complex  in  terms  of  the 
distribution  of  its  cases  among  the  classes  -  26.24%  in  MB, 
51.18%  in  Mc,  and  15.81%  in  MD.  The  second  most  complex  MDC 
in  terms  of  class  assignment  of  medical  discharges  is  MDC  4, 
Respiratory  System  with  20.16%  of  its  discharges  in  MB.  The 
least  complex  of  the  high  volume  (at  least  5,000 
discharges)    MDCs    are   those    corresponding   to   the    eye,  the 

3The    sample    design    is    described    in    more    detail  in 
Chapter  Four. 


musculoskeletal  system,  and  mental  disorders  with  over  50% 
of  their  discharges  in  MD. 

For  surgical  patients,  the  percent  distribution  of  the 
patients  in  the  four  classes  (SA,  S^,  Sc,  and  Sq)  is  10,  22, 
21  and  47.  For  the  high  volume  MDCs,  4  and  5  have  the  most 
complex  distribution  of  patients.  Each  of  these  has  over  50 
percent  of  its  discharges  assigned  to  either  SA  or  SB.  The 
least  complex  MDCs  are  those  corresponding  to  the  ear,  nose, 
mouth  and  throat  and  eye. 

The  case  mix  of  patients  by  class  is  presented  by  ADRG 
in  each  MDC  for  both  all  and  non-outlier  patients  in  Table 
3.9.  High  volume  medical  ADRGs  (at  least  1000  total 
discharges)  with  a  particularly  high  level  of  complexity  are 
respiratory  infections  and  inflammations;  pulmonary  edema 
and  respiratory  failure;  circulatory  disorders  with  AMI; 
cirrhosis  and  alcoholic  hepatitis;  acute  leukemia; 
septicemia;  and  other  infectious  and  parasitic  diseases. 
Selected  medical  ADRGS  with  a  particularly  low  level  of 
complexity  are  uncomplicated  peptic  ulcer,  medical  back 
problems,  chest  pain,  and  urinary  stones. 

Mean  charges  by  ADRG  and  class  for  each  MDC  (all 
discharges  and  non-outliers)  are  given  in  Table  3.10.  With 
few  exceptions,  mean  charges  increase  across  classes  and  the 
difference  is  greater  from  B  to  A  for  surgical  patients  and 
from  C  to  B  for  medical  patients  than  from  the  minor  class 
to  the  moderate  class. 


Chapter  Four 
EVALUATION:    PREDICTIVE  PERFORMANCE 

The  proposed  DRG  Refinement  model  described  in  Chapter 
Three  was  evaluated  for  its  performance  in  predicting 
resource  use  —  per  case  charges  and  LOS.  The  FY  198  6 
MEDPAR  data  base  which  is  a  20  percent  sample  of  about  9  0 
percent  of  discharges  that  will  be  subject  to  the  Medicare 
PPS  in  FY  1988  was  used  in  the  predictive  performance 
evaluation.1  A  data  base  which  was  not  used  in  the  model 
building  process  was  intentionally  chosen  for  a  fair 
evaluation.  The  data  base  contained  records  of  1,929,559 
discharges,  1,384,873  of  which  were  medical  hospitalizations 
and  544,686  were  surgical  hospitalizations. 

Records  in  ADRGs  with  more  than  2,000  discharges  were 
further  sampled  at  a  .5  sampling  ratio.  A  random  sample 
stratified  by  ADRGs  was  executed  as  described  below: 

(1)  Assign  a  random  number  which  is  uniformly 
distributed  on  the  interval  from  zero  to  one  to 
each  record. 

(2)  Select  the  record  if  the  number  is  less  than  .5. 

All  records  in  ADRGs  with  less  than  or  equal  to  2,000 
discharges  were  included  in  the  data  base  for  the 
evaluation.  The  rationale  behind  this  sampling  design  was 
to  guarantee  more  than  1,000  records  in  each  ADRG  whenever 
possible.      The  resulting  data  base  for  the  evaluation  had  a 

1Refer  to  the  first  section  in  Chapter  Two  for  details 
about  this  data  base. 
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total  of  1,006,177  discharges  —  719,348  medical2  and 
286,829  surgical  hospitalizations  ■ — ■  which  represents  about 
9*38  percent  of  the  total  discharges  in  FY  1986.  It  was 
expected  that  this  data  base  with  more  than  a  million 
records  would  have  sufficient  information  for  the 
predictive  performance  evaluation  of  the  model  and  would  be 
computationally  less  burdensome  than  the  full  2  0  percent 
sample . 

Although  it  was  rather  obvious  that  the  model  would 
predict  non-extreme  resource  use  better,  the  project  team 
decided  to  evaluate  the  performance  on  both  all  and  non- 
extreme  (or  non-outlier)  observations.  This  decision  was 
made  to  assess  both  the  best  and  the  worst  performance. 
Extreme  observations  were  identified  within  each  group  of 
the  Refinement  model  which  is  defined  by  ADRG  number  and 
class  as  described  in  Chapter  Three.3  Records  with  charges 
outside  of  the  interval  between 

Exp  {In  Q!  -  1.7  *   (  In  Q3  -  In  Qx  ) } 

and 

Exp  {In  Q3  +  1.7  *   (  In  Q3  -  In  Q1  ) ) 
were   identified  as  extreme  observations    (Q±   and  Q3  are  the 
first  and  the  third  quartiles,   respectively) . 

2  Patients  in  Temporary  Tracheostomy  groups  were 
handled  as  if  they  were  medical  patients  although  some  of 
them  may  have  been  in  surgical  DRGs. 

3Early  Death  and  Temporary  Tracheostomy  groups  are 
defined  by  MDC  number  only. 


There  were  9,453  extreme  observations  which  represented 
.94  percent  of  the  total  observations.  Table  4.1  presents 
an  overview  of  resource  use  for  patients  in  the  data  base. 
The  total  of  1,006,177  patients  incurred  mean  charges  of 
$5,798  which  resulted  in  total  charges  of  $5,834  million  and 
a  mean  of  8.44  days.  Non-outlier  patients  who  represented 
99.07  percent  of  the  total  patients  used  95.94  percent  of 
total  charges  and  96.78  percent  of  bed-days.  They  incurred 
mean  charges  of  $5,616  and  stayed  a  mean  of  8.25  days.  On 
the  average,  surgical  patients'  per  case  charges  were  more 
than  100  percent  higher  and  they  had  a  mean  LOS  about  4  0 
percent  longer  than  medical  patients. 

The  performance  of  the  Refinement  model  and  the  fifth 
revision  of  the  DRGs  (FY  1989)  were  evaluated  for  all  and 
for  non-outlier  patients.  It  was  intended  to  compare  the 
performance  of  the  Refinement  model  to  that  of  the  latest 
version  of  the  DRG  model  available  at  the  time  of  the 
evaluation.  ADRG  numbers  in  the  Refinement  model  were 
assigned  based  on  DRG  numbers  in  this  version  of  the  DRG 
model.  Component  DRGs  in  each  ADRG  are  shown  in  Table  2.1 
in  Chapter  Two. 

There  were  four  possible  alternative  resource  use 
measures  that  could  have  been  examined  —  charges,  LOS,  log- 
transformed  charges,  and  log-transformed  LOS.  The  project 
team  selected  charges  and  log-transformed  LOS  as  the 
measures    to    be    examined    in    the    evaluation.       Charges  was 
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chosen  to  assess  the  performance  of  the  model  as  a  case-mix 
adjustment  scheme  in  a  payment  system  where  the  measure  in 
untransf ormed  scale  is  used;  and  log-transformed  LOS  was 
chosen  because  this  measure  has  a  distribution  close  to  a 
theoretical  normal  distribution. 

Two  measures  of  predictive  performance  were  examined  in 
the  evaluation:  variance  reduction  and  mean  absolute 
differences . 

Method  -  Variance  Reduction 

The  proportion  of  variance  in  resource  use  which  is 
reduced  by  classifying  patients  into  the  groups  was  measured 
by  r-square.  R-square  is  computed  by  dividing  inter-group 
variance  by  total  variance.  This  measure  is  used  most  often 
to  evaluate  predictive  performance  of  patient  classification 
systems.  The  performance  in  terms  of  the  variance  reduction 
was  assessed  in  three  levels  — ■  (1)  the  system  level,  (2) 
the  medical  model  and  the  surgical  model  at  the  MDC  level, 
and   (3)   class  splits  at  the  ADRG  level. 

The  r-square  at  the  system  level  provides  simple 
information  about  the  overall  performance  of  a  model,  which 
is  also  easy  to  compare  with  those  of  other  models.  R- 
squares  were  computed  using  all  patients  and  two  different 
sets  of  non-outlier  patients  who  were  identified  based  on 
the  algorithm  described  above  with  the  parameters  of  1.7  and 
1.15,      respectively.     The     trimming     algorithm     with  the 


parameter  of  1.15  identified  3.75  percent  of  patients  as 
outliers.  The  r-square  at  the  system  level  is  written  as 
follows : 


2ieI  ni*(/*i.  "  M.J  2 
(r-square)  system  =  ,  (4.1) 

2iei2j=l(xij  "  *..>  2 

where  I  =    set  of  groups  in  the  model, 

n-^        =    number  of  patients  in  the  group,  i, 

jLt  =    mean  resource  use, 

x^j       =    resource  use  for  the  j^h  patient  in 
the  group,  i. 

The  r-square  at  the  system  level  was  partitioned  into 
the  partial  r-square  of  classes  in  interest  to  estimate  the 
proportion  of  the  system-wide  variance  reduction  by  groups 
in  the  class.  The  partial  r-square  of  the  class,  c,  in  the 
medical  model  is  computed  as  follows: 


2aeA    nac*(/*ac.  "  /*...) 
(r-square)  c  =   -  ,  (4.2) 

2aeA  2cec  2j=l(xacj  ~  /*...) 
where  A  =    set  of  ADRGs, 

C  =     {MB,    Mc,    MD,    SA,    SB,    Sc,    SD,  Early 

Death,   and  Temporary  Tracheostomy} 

nac      =    number  of  patients  in  the  class,  c, 
of  the  ADRG,  a, 


/z  =    mean  resource  use, 

resource  use  for  ■ 
the  class,   c,   of  the  ADRG,  a. 


xacj     =    resource  use  for  the  jth  patient  in 
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ADRG  numbers  were  replaced  by  MDC  numbers  for  Early  Death 
and  Temporary  Tracheostomy  groups  in  the  equation. 

The  r-squares  at  the  MDC  level  were  examined  to 
identify  MDCs  where  the  performance  was  poor.  The  r-square 
was  computed  using  the  equation  (4.1)  by  replacing  the  set, 
I,  with  Imt  where  m  =  MDC  number  and  t  =  {medical, 
surgical},  which  is  the  set  of  groups  in  the  MDC,  m,  in  the 
type,  t.  The  mean,  /i#  <  ,  was  computed  for  type  t  patients  in 
the  MDC,  m.  In  the  DRG  Refinement  model,  a  Temporary 
Tracheostomy  group  include  both  medical  and  surgical 
patients  in  the  MDC.  Therefore,  they  were  excluded  from  the 
evaluation  examining  r-squares  at  the  MDC  level  for  medical 
and  surgical  patients  separately  for  a  fair  comparison  of 
the  performance  of  the  Refinement  model  and  the  DRG  model 
using  the  same  set  of  patients. 

The  r-square  at  the  ADRG  level  was  examined  to  assess 
the  performance  of  class  splits  in  the  Refinement  model 
within  individual  ADRGs.  This  would  pertain  to  ADRGs  where 
the  variance  reduction  by  classifying  patients  in  an  ADRG  to 
classes  is  low.  One  of  reasons  for  poor  performance  by 
class  splits  may  be  an  inadequate  class  definition  of 
additional  diagnoses  (or  CADRGs)  for  the  ADRG  by  forcing  a 
system-wide  definition.  The  performance  can  be  enhanced  by 
fine  tuning  the  definition  with  ADRG-specif ic  exceptions. 
Also,  this  examination  guarantees  an  equal  review  of 
performance   for  ADRGs  with  a  small  number  of  patients.  It 


was  of  interest  as  well  to  compare  the  performance  of  the 
Refinement  model  with  the  performance  of  the  CC  split  in  the 
DRG  model.  The  r-square  was  computed  using  the  following 
equation: 


2cec     nac*(/iac.  "  /*...) 
(r-square)  a  =  —  ,  (4.3) 

2cect2j=l(xacj  "  /*...)  2 

where  C^-        =    set  of  classes  in  the  type  t  model, 

nac      =    number  of  patients  in  the  class,  c, 
of  the  ADRG,  a, 

jLt  =    mean  resource  use, 

th 


xac 


j     =    resource  use  for  the  jtn  patient  in 
the  class,   c,   of  the  ADRG,  a. 


The  mean,  M.   . /  was  computed  for  patients  in  the  ADRG,  a. 

Method  -  Mean  Absolute  Differences 

The  mean  absolute  difference  (MAD)  is  the  average  of 
the  absolute  values  of  differences  between  a  mean  resource 
use  for  patients  in  a  group  and  individual  patients' 
resource  use.  This  measure  gives  a  per  patient  expected 
error  at  the  individual  patient  level  when  the  mean  is  used 
to  represent  the  resource  use  of  the  group.  The  absolute 
difference  for  the  jtn  patient  in  the  group  i  is  written  as 
follows : 

(absolute  difference) =     | x± j  -  Mi.  I  >  (4.4) 
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where  x-j^j       =    resource  use  for  the  j^-h  patient  in 

the  group,  i, 

=    mean    resource    use    for   patients  in 
the  group,  i. 

The  mean  of  these  differences  was  computed  at  four  levels- 
-  (1)  the  system  level,  (2)  the  medical  system  level  and 
the  surgical  system  level4,  (3)  the  medical  MDC  level  and 
the  surgical  MDC  level5,  and  (4)  the  ADRG  level.  The 
reasons  behind  assessing  this  measure  of  performance  at 
different  levels  are  similar  to  those  described  above  for 
the  variance  reduction. 


Findings  -  Variance  Reduction 

System 

The  variance  reduction  of  the  model  in  charges  and  LOS 
at  the  system  level  for  all  and  non-outlier  patients  are 
presented  in  Table  4.2c  Also  presented  in  the  table  are 
partial  r-squares  for  classes,  Mg,  S^,  and  SB,  and  for  the 
Temporary  Tracheostomy  and  Early  Death  Groups.  It  should  be 
noted  that  the  fifth  revision  of  the  DRG  model  (effective 
October   1,    1988)    has  Tracheostomy    (DRG  474)    and  Ventilator 

4  Patients  in  Temporary  Tracheostomy  groups  were 
handled  as  if  they  were  medical  patients  although  some  of 
them  may  have  been  in  surgical  DRGs. 

5  Patients  in  Temporary  Tracheostomy  groups  were 
handled  as  if  they  were  medical  patients  although  some  of 
them  may  have  been  in  surgical  DRGs. 


Support  (DRG  475)  groups  for  patients  in  MDC  4,  whose 
distinctive  resource  use  patterns  were  found  in  the  course 
of  this  study.  As  discussed  in  more  detail  below,  the 
Temporary  Tracheostomy  group  had  a  high  power  to  predict 
resource  use,  particularly  charges. 

The  r-square  of  the  Refinement  model  for  all  patients 
was  .3807  for  charges  and  was  .2136  for  LOS.  The  r-square 
of  the  DRG  model  for  all  patients  was  .2814  for  charges  and 
was  .1547  for  LOS.  The  r-square  of  the  Refinement  model  for 
non-outlier  patients  after  the  trimming  using  the  parameter 
of  1.7  was  .4562  for  charges  and  was  .2809  for  LOS.  The  r- 
square  of  the  DRG  model  for  these  patients  was  .  3340  for 
charges  and  was  .2030  for  LOS.  The  r-square  of  the 
Refinement  model  for  non-outlier  patients  after  trimming 
using  the  parameter  of  1.15  was  .53  61  for  charges  and  was 
.3291  for  LOS.  The  r-square  of  the  DRG  model  for  these 
patients  was  .3933  for  charges  and  was  .2383  for  LOS.  The 
percentage  improvement  in  r-squares  over  the  performance  of 
the  DRG  model  ranged  from  35  percent  for  all  patients' 
charges  to  38  percent  for  non-outlier  patients'  (with  the 
parameter  of  1.7)  LOS.  The  improvement  was  similar  for  all 
patients  and  non-outlier  patients  and  for  charges  and  LOS. 
The  class,  SA,  had  the  largest  partial  r-square  and  the 
Temporary  Tracheostomy  group  had  the  next  largest  partial  r- 
square  in  every  case. 
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Medical  Model 


MDC  Level.  R- squares  for  all  and  non-outlier  medical 
patients  at  the  MDC  level  are  presented  in  Tables  4 . 3  and 
4.4,  respectively.  Also  presented  in  the  tables  are  the 
number  of  patients,  and  the  partial  r-square  of  the  Early 
Death  group.  R-squares  of  the  Refinement  model  for  all 
medical  patients'  charges  ranged  from  .0375  (MDC  19)  to 
.2573  (MDC  4)  whereas  r-squares  of  the  DRG  model  ranged 
from  .0147  (MDC  19)  to  .2022  (MDC  23);  the  Refinement  model 
for  log-transformed  LOS,  ranged  from  .0835  (MDC  19)  to  .4163 
(MDC  18),  and  the  DRG  model,  from  .0195  (MDC  22)  to  .2887 
(MDC  17) .  R-squares  of  the  Refinement  model  for  non-outlier 
medical  patients'  charges  ranged  from  .0695  (MDC  19)  to 
.3052  (MDC  4)  whereas  r-squares  of  the  DRG  model  ranged 
from  .0279  (MDC  19)  to  .2582  (MDC  23);  the  Refinement  model 
for  log-transformed  LOS,  ranged  from  .0884  (MDC  16)  to  .4286 
(MDC  18),  and  the  DRG  model,  from  .0212  (MDC  22)  to  .3554 
(MDC  23) . 

An  improvement  over  the  DRG  model  was  made  in  r-squares 
in  every  MDC.  Often  the  r-square  was  more  than  doubled:  for 
all  patients'  charges  in  MDCs  1-3,  6-8,  10,  12,  13,  16,  18, 
19,  21  and  22;  for  all  patients'  log-transformed  LOS  in 
MDCs  1,  3,  4,  6,  7,  10,  13,  16,  18,  and  22;  and  for  non- 
outlier  patients'  charges  in  MDCs  1-3,  6-8,  10,  13,  16,  18, 
19,  21,  and  22;  and  for  non-outlier  patients'  log- 
transformed   LOS    in  MDCs   1,    3,    4,    6,    7,    10,    13,    16,    18,  and 


22.  The  largest  improvement  was  found  in  MDC  18,  Infectious 
and  Parasitic  Diseases,  where  the  r-square  for  all 
patients'  log-transformed  LOS  increased  by  831  percent  from 
.0447  to  .4163. 

In  summary,  the  Refinement  model  made  a  substantial 
improvement  in  most  MDCs.  A  low  improvement  (under  10 
percent)  was  found  in  MDC  20  for  log-transformed  LOS,  and  in 
MDC  23. 

ADRG  Level .  The  variance  reduction  (or  r-square) 
within  an  ADRG  which  is  achieved  by  classes  for  all  and  non- 
outlier  medical  patients  is  presented  in  Table  4.5.  Also 
presented  in  the  table  are  the  number  of  patients  and  the 
variance  reduction  by  the  CC  split  in  the  DRG  model  whenever 
more  than  one  group  (or  DRG)  comprises  an  ADRG.  In  most 
cases,  different  DRGs  are  defined  within  an  ADRG  depending 
on  the  presence  or  absence  of  comorbidities  and 
complications.6  The  variance  reduction  by  the  class  splits 
in  each  ADRG  for  all  medical  patients'  charges  ranged  from 
.0041  (ADRG  384)  to  .4425  (ADRG  378);  from  .0024  (ADRG  437) 
to  .2705  (ADRG  378)  for  all  patients'  log-transformed  LOS; 
from  .0001  (ADRG  428)  to  .4425  (ADRG  378)  for  non-outlier 
patients'  charges;  and  from  .0005  (ADRG  372)  to  .2705  (ADRG 
378)    for  non-outlier  patients'    log-transformed  LOS.     The  r- 

6  An  example  of  the  exception  is  found  in  ADRG  294, 
Diabetes,  where  two  DRGs  are  defined  by  an  age  split  at  35. 
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squares  for  non-outlier  patients*  charges  were  greater  than 
.1  in  88  ADRGs  out  of  165  medical  ADRGs  where  more  than  one 
class  had  patients  in  the  ADRG. 

There  were  66  ADRGs  where  more  than  one  DRG  is  defined. 
The  r-square  by  the  class  splits  in  the  Refinement  model  was 
higher  than  the  r-square  by  the  CC  split  in  the  DRG  model  in 
most  of  these  ADRGs.  Exceptions  were  found  in  ADRG  121  for 
all  patients'  charges;  in  ADRGs  121,  124,  and  465  for  all 
patients'  log-transformed  LOS;  in  ADRG  121  for  non-outlier 
patients'  charges;  and  in  ADRGs  121,  124,  and  4  65  for  non- 
outlier  patients'  log-transformed  LOS.  The  variance 
reduction  by  the  class  splits  was  more  than  two  times  higher 
than  that  of  the  CC  split  in  49  DRGs  out  of  66  DRGs  for  all 
patient's  charges;  for  all  patients'  log-transformed  LOS  in 
six  ADRGs;  for  non-outlier  patients'  charges  in  49  ADRGs; 
and  for  non-outlier  patients'  log-transformed  LOS  in  six 
ADRGs.  The  largest  improvement  was  found  in  ADRG  272,  Major 
Skin  Disorders.  The  r-square  for  non-outlier  patients' 
charges  increased  by  634  percent  from  .0205  to  .1505.  The 
next  largest  improvement  was  found  in  ADRG  132, 
Atherosclerosis,  where  the  r-square  increased  by  496  percent 
from  .0106  to  .0632  for  all  patients'  charges. 

Surgical  Model 

MDC  Level .  R-squares  for  all  and  non-outlier  surgical 
patients   at   the  MDC   level   are   presented   in  Tables   4.6  and 


4.7,  respectively.  Also  presented  in  the  tables  are  the 
number  of  patients  and  the  partial  r-squares  of  the  class, 
S^.  The  r-squares  of  the  Refinement  model  for  all  surgical 
patients'  charges  ranged  from  .0718  (MDC  19)  to  .4178  (MDC 
11)  whereas  the  r-squares  of  the  DRG  model  ranged  from  .0262 
(MDC  2)  to  .3535  (MDC  11);  the  Refinement  model  for  log- 
transformed  LOS,  ranged  from  .1147  (MDC  18)  to  .5852  (MDC 
14),  and  the  DRG  model,  from  .0476  (MDC  22)  to  .5736  (MDC 
14)  .  The  r-squares  of  the  Refinement  model  for  non-outlier 
surgical  patients'  charges  ranged  from  .1142  (MDC  18)  to 
.5322  (MDC  11)  whereas  r-squares  of  the  DRG  model  ranged 
from  .0341  (MDC  21)  to  .4595  (MDC  11);  the  Refinement  model 
for  log-transformed  LOS,  ranged  from  .1211  (MDC  18)  to 
.6381  (MDC  14),  and  the  DRG  model,  from  .0492  (MDC  22)  to 
.6261   (MDC  14) . 

An  improvement  over  the  DRG  model  was  made  in  r-square 
in  all  MDCs.  Often  the  r-square  was  more  than  doubled:  for 
all  patients'  charges  in  MDCs  2,  4,  16,  17,  and  21;  for  all 
patients'  log-transformed  LOS  in  MDCs  4,  21  and  22;  for 
non-outlier  patients'  charges  in  MDCs  4,  16,  17,  and  21;  and 
for  non-outlier  patients'  log-transformed  LOS  in  MDCs  4,  21 
and  22.  The  largest  improvement  was  found  in  MDC  4, 
Diseases  and  Disorders  of  the  Respiratory  System,  where  the 
r-square  for  non-outlier  patients'  charges  increased  by  444 
percent  from  .0354  to  .1925. 

In    summary,    the    Refinement    model    made    a  substantial 
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improvement  for  surgical  patients  in  all  MDCs  although  the 
magnitude  of  improvement  is  modest  in  comparison  to  the 
improvement  by  the  medical  model*  The  improvement  ratio  in 
r-square  for  charges  was  above  10  percent  in  all  MDCs.  A 
low  improvement  (under  10  percent)  was  found  in  MDCs  6,  9, 
and  14  for  log-transformed  LOS.  However,  the  r-square  of 
the  DRG  model  in  these  MDCs  was  already  close  to  or  above 
.5.  It  should  be  noted  that  the  Refinement  model  made  a 
large  improvement  at  the  lower  boundary  of  the  range  of  r- 
squareso  This  indicates  that  the  model  particularly 
enhanced  the  precision  of  patient  classification  in  the 
areas  where  the  current  DRG  model  performs  poorly. 

A DRG  Level.  The  variance  reduction  (or  r-square) 
within  an  ADRG  by  classes  for  all  and  non-outlier  surgical 
patients  is  presented  in  Table  4.8.  Also  presented  in  the 
table  are  the  number  of  patients  and  the  variance  reduction 
by  the  CC  split  in  the  DRG  model  whenever  more  than  one 
group  (or  DRG)  is  defined  within  an  ADRG.  The  variance 
reduction  by  the  class  splits  in  each  ADRG  for  all  medical 
patients'  charges  ranged  from  .0112  (ADRG  377)  to  .4438 
(ADRG  038);  from  .0004  (ADRG  103)  to  .3653  (ADRG  007)  for 
all  patients'  log-transformed  LOS;  from  .0112  (ADRG  377)  to 
.5013  (ADRG  038)  for  non-outlier  patients'  charges;  and  from 
.0004  (ADRG  103)  to  .3703  (ADRG  007)  for  non-outlier 
patients'     log-transformed    LOS.        The    r-squares    for  non- 


outlier  patients'  charges  were  greater  than  .1  in  121  ADRGs 
out  of  144  surgical  ADRGs  where  more  than  one  class  had 
patients  in  the  ADRG. 

There  were  4  6  ADRGs  where  more  than  one  DRG  is  defined. 
R-square  by  the  class  splits  in  the  Refinement  model  was 
higher  than  the  r-square  by  the  CC  split  in  the  DRG  model  in 
all  of  these  ADRGs.  The  variance  reduction  by  the  class 
splits  was  more  than  two  times  higher  than  that  of  the  CC 
split  in  34  ADRGs  out  of  46  ADRGs  for  all  patient's  charges; 
for  all  patients'  log-transformed  LOS  in  five  ADRGs;  for 
non-outlier  patients'  charges  in  3  4  ADRGs;  and  for  non- 
outlier  patients'  log-transformed  LOS  in  eight  ADRGs.  The 
largest  improvement  was  found  in  ADRG  442,  Other  OR 
Procedures  for  Injuries,  where  the  r-square  for  all 
patients'  log-transformed  LOS  increased  by  1,17  3  percent 
from  .0131  to  .1667.  The  next  largest  improvement  was  found 
in  ADRG  195,  Total  Cholecystectomy  with  Common  Bile  Duct 
Exploration,  where  the  r-square  increased  by  498  percent 
from  .0320  to  .1914  for  non-outlier  patients'  charges. 

In  summary,  the  variance  reduction  within  an  ADRG  by 
the  class  splits  was  substantial,  particularly  for  charges. 
The  improvement  over  the  simple  CC  split  by  the  fine  tuned 
class  splits  was  striking  in  some  ADRGs. 
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Findings  -  Mean  Absolute  Differences 

System 

The  mean  absolute  difference  (MAD)  in  all  patients' 
charges  computed  at  the  system  level  was  $3,159  in  the 
Refinement  model  whereas  it  was  $3,386  in  the  DRG  model  (a 
6.7  0  percent  decrease).  The  MAD  in  all  patients'  LOS  at 
the  system  level  was  4.38  days  in  the  Refinement  model  and 
it  was  4.63  days  in  the  DRG  model  (a  5.40  percent  decrease). 
The  payment  error  would  be  corrected  by  $228,466,489  for 
patients  in  the  data  base  used  for  the  evaluation  if 
payments  are  made  based  on  the  Refinement  model  instead  of 
the  DRG  model.  This  amount  accounted  for  3.92  percent  of 
the  total  charges  in  the  data  base.  This  figure  was 
computed  under  the  assumption  that  the  mean  charge  of  a 
group  is  paid  for  all  patients  in  the  group  without  any 
adjustment.  The  MAD  in  non-outlier  patients'  charges 
computed  at  the  system  level  was  $2,909  in  the  Refinement 
model  and  $3,133  in  the  DRG  model  (a  7.15  percent  decrease); 
and  the  MAD  in  non-outlier  patients'  LOS  was  4„12  days  in 
the  Refinement  model  compared  to  4.36  days  in  the  DRG  model 
(a  5.50  percent  decrease).  It  is  to  be  expected  that  any 
problems  with  the  adverse  selection  of  patients  at  admission 
and  hasty  discharges  (or  dumping)  would  be  eased  by  reducing 
payment  errors  at  the  individual  patient  level  when  the 
Refinement  model  is  used  to  adjust  case-mix  differences. 


Medical  Model 

MDC  Level .  The  MAD  for  all  and  non-outlier  medical 
patients  computed  at  the  MDC  level  are  presented  in  Tables 
4.9  and  4.10,  respectively.  Also  presented  in  the  tables 
are  the  number  of  patients  and  the  total  reduction  in 
payment  errors  which  was  computed  under  the  assumption 
described  above.  The  MAD  of  the  Refinement  model  for  all 
medical  patients'  charges  ranged  from  $813  (MDC  14)  to 
$4,021  (MDC  22)  whereas  the  MAD  of  the  DRG  model  ranged 
from  $863  (MDC  14)  to  $4,774  (MDC  22).  The  MAD  of  the 
Refinement  model  for  LOS  ranged  from  1.56  days  (MDC  14)  to 
7.57  days  (MDC  19),  and  of  the  DRG  model,  from  1.57  days 
(MDC  14)  to  7.61  days  (MDC  19).  The  MAD  of  the  Refinement 
model  for  non-outlier  medical  patients'  charges  ranged  from 
$623  (MDC  14)  to  $3,707  (MDC  22)  whereas  the  MAD  of  the  DRG 
model  ranged  from  $675  (MDC  14)  to  $4,453  (MDC  22).  The  MAD 
of  the  Refinement  model  for  LOS,  from  1.2  6  days  (MDC  14)  to 
6.9  0  days  (MDC  19),  and  of  the  DRG  model,  from  1.3  3  days 
(MDC  14)   to  6.94  days   (MDC  19). 

The  MAD  was  reduced  in  the  Refinement  model  in  every 
MDC.  The  MAD  was  reduced  by  more  than  10  percent  in  several 
MDCs:  for  all  patients'  charges  in  MDCs  1,  18,  and  22;  for 
all  patients'  LOS  in  MDCs  1  and  18;  for  non-outlier 
patients'  charges  in  MDCs  1,  18,  and  22;  and  for  non- 
outlier  patients'  LOS  in  MDCs  1  and  18.  The  largest 
improvement  was    found   in  MDC   1,    Diseases   and   Disorders  of 
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Nervous  System,  where  the  MAD  for  non-outlier  patients' 
charges  decreased  by  19  percent  from  $3,288  to  $2,666. 

ADRG  Level .  The  MAD  for  all  and  non-outlier  medical 
patients,  the  number  of  patients,  and  the  total  reduction  in 
payment  errors  computed  at  the  ADRG  level  are  presented  in 
Tables  4.11  and  4.12,  respectively.  The  MAD  of  the 
Refinement  model  for  all  medical  patients'  charges  ranged 
from  $296  to  $30,719  whereas  the  MAD  of  the  DRG  model 
ranged  from  $347  to  $33,912.  The  MAD  of  the  Refinement 
model  for  LOS  ranged  from  .35  days  to  22.22  days,  and  of  the 
DRG  model,  from  .40  days  to  2  3.84  days.  The  MAD  of  the 
Refinement  model  for  non-outlier  medical  patients'  charges 
ranged  from  $296  to  $30,682  whereas  the  MAD  of  the  DRG  model 
ranged  from  $347  to  $33,958.  The  MAD  of  the  Refinement 
model  for  LOS,  from  .35  days  to  22.19  days,  and  of  the  DRG 
model,  from  .40  days  to  23.83  days.  The  lowest  MAD  was 
found  in  ADRG  382,  False  Labor,  and  the  highest  in  ADRG  474, 
Respiratory  System  Diagnosis  with  Tracheostomy,  in  all 
cases . 

The  MAD  was  reduced  in  the  Refinement  model  in  most 
ADRGs.  Exceptions  were  found  in  eight  ADRGs  for  all 
patients'    charges; 7    in  24   ADRGs   for  all  patients'    LOS;8  in 

7  ADRGs   121,    129,    246,    274,    413,    428,    456,    and  457. 

8  ADRGs  013,  023,  078,  101,  121,  126,  129,  172,  205, 
246,  274,  316,  346,  372,  373,  376,  413,  416,  428,  456,  457, 
465,    467,   and  475. 


six  ADRGs  for  non-outlier  patients'  charges ;y  and  in  23 
ADRGS  for  non-outlier  patients'  LOS.10  The  MAD  was  reduced 
by  more  than  10  percent  in  11  ADRGs  for  all  patients' 
charges;11  in  two  ADRG  for  all  patients'  LOS;12  in  15  ADRGs 
for  non-outlier  patients'  charges;13  and  in  four  ADRGs  for 
non-outlier  patients'  LOS.14  The  largest  improvement  was 
found  in  ADRG  378,  Ectopic  Pregnancy,  where  the  MAD  for 
charges  decreased  by  35  percent  from  $1,142  to  $742.  The 
second  largest  improvement  was  found  in  ADRG  372,  Vaginal 
Delivery  with  Complicating  Diagnosis,  where  the  MAD  for  LOS 
decreased  by  20  percent  from  1.73  days  to  1.38  days. 

Surgical  Model 

MDC  Level .      The  MAD   for  all   and   non-outlier  surgical 

patients  computed  at  the  MDC  level   are  presented  in  Tables 

4.13   and  4.14,    respectively.      Also  presented  in  the  tables 

are    the  number    of    patients    and    the    total    reduction  in 

9  ADRGs  121,    274,   413,   428,    456,   and  457. 

10  ADRGs  013,  078,  079,  089,  101,  121,  126,  129,  130, 
172,  205,  274,  295,  316,  346,  376,  413,  416,  428,  456,  457, 
465,   and  475. 

1 -'■ADRGs    020,    027,    034,    043,    064,    067,    071,    073,  378, 
382,   and  454. 

12ADRGs  379,   and  382. 

13ADRGs    012,    020,    027,    034,    043,    064,    067,    071,  072, 
073,    378,    380,    382,    454,   and  460. 

14 ADRGs  187,    379,    382,   and  412. 
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payment  errors.  The  MAD  of  the  Refinement  model  for  all 
surgical  patients'  charges  ranged  from  $1,091  (MDC  2)  to 
$13,950  (MDC  22)  whereas  the  MAD  of  the  DRG  model  ranged 
from  $1,104  (MDC  2)  to  $15,295  (MDC  22).  The  MAD  of  the 
Refinement  model  for  LOS  ranged  from  1.3  0  days  (MDC  2)  to 
16.05  days  (MDC  19),  and  of  the  DRG  model,  from  1.35  days 
(MDC  2)  to  16.79  days  (MDC  19).  The  MAD  of  the  Refinement 
model  for  non-outlier  surgical  patients'  charges  ranged  from 
$965  (MDC  2)  to  $13,533  (MDC  22)  whereas  the  MAD  of  the  DRG 
model  ranged  from  $984  (MDC  2)  to  $14,908  (MDC  22).  The  MAD 
of  the  Refinement  model  for  LOS  ranged  from  1.2  0  days  (MDC 
2)  to  14.17  days  (MDC  19),  and  of  the  DRG  model,  from  1.2  3 
days   (MDC  2)   to  14.97  days   (MDC  19). 

The  MAD  was  reduced  in  the  Refinement  model  in  all 
MDCs.  A  large  improvement  (more  than  10  percent)  was  found 
in  several  MDCs:  for  all  patients'  charges  in  MDCs  1,  16,  17 
and  18  for  all  patients'  LOS  in  MDCs  16  and  23;  for  non- 
outlier  patients1  charges  in  MDCs  1,  16,  17,  18,  and  19; 
and  for  non-outlier  patients'  LOS  in  MDCs  16  and  23.  The 
largest  improvement  was  found  in  MDC  16,  Diseases  and 
Disorders  of  Blood  and  Blood  Forming  Organs,  and 
Immunological  Disorders,  where  the  MAD  for  non-outlier 
patients'  charges  decreased  by  15  percent  from  $8,550  to 
$7 , 227  . 

A  DRG  Level.      The  MAD  for  all  and  non-outlier  surgical 
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patients,  the  number  of  patients,  and  the  total  reduction  in 
payment  errors  computed  at  the  ADRG  level  are  presented  in 
Tables  4.15  and  4.16,  respectively.  The  MAD  of  the 
Refinement  model  for  all  surgical  patients'  charges  ranged 
from  $498  (ADRG  362)  to  $35,827  (ADRG  472)  whereas  the  MAD 
of  the  DRG  model  ranged  from  $457  (ADRG  3  62)  to  $42,189 
(ADRG  472) .  The  MAD  of  the  Refinement  model  for  LOS  ranged 
from  .47  days  (ADRG  362)  to  17.56  days  (ADRG  472),  and  of 
the  DRG  model,  from  .48  days  (ADRG  362)  to  18.01  days  (ADRG 
472) .  The  range  of  the  MAD  of  the  Refinement  model  and  the 
DRG  model  for  non-outlier  patients'  charges  and  LOS  was  the 
same  as  the  range  for  all  patients  since  no  patients  were 
identified  as  outliers  in  ADRGs  362  and  472. 

The  MAD  was  reduced  in  the  Refinement  model  in  most 
ADRGs.  Exceptions  were  found  in  ADRGs  039,  040,  103,  and 
362,  for  all  patients'  charges;  in  ADRGs  059  and  103  for 
all  patients'  LOS;  in  ADRGs  103  and  362  for  non-outlier 
patients'  charges;  and  in  ADRGs  039,  059,  and  103  for  non- 
outlier  patients'  LOS.  The  MAD  was  reduced  by  more  than  10 
percent  in  29  ADRGs  for  all  patients'  charges;  in  28  ADRGs 
for  all  patients'  LOS;  in  36  ADRGs  for  non-outlier  patients' 
charges;  and  in  3  3  ADRGs  for  non-outlier  patients'  LOS.  The 
largest  improvement  was  found  in  ADRG  038,  Primary  Iris 
Procedures,  where  the  MAD  for  non-outlier  patients'  LOS 
decreased  by  22  percent  from  3.11  days  to  2.45  days.  The 
second   largest    improvement   was    found   in  ADRG   286,  Adrenal 
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and  Pituitary  Procedures,  where  the  MAD  for  non-outlier 
patients'  charges  decreased  by  18  percent  from  $7,628  to 
$6, 286. 


Chapter  Five 
EVALUATION:   THE  IMPACT  ON  PAYMENT 

The  impact  of  the  DRG  Refinement  model  on  the  current 
Medicare  Prospective  Payment  System  (PPS)  was  evaluated. 
Particularly,  the  evaluation  focused  on  the  payment 
accuracy  at  the  hospital  level.  The  impact  of  two  models, 
the  DRG  Refinement  and  the  fifth  revision  of  the  DRG  model 
(FY  1989) ,  was  compared.  A  function  for  individual 
hospitals'  per  case  costs  based  on  the  system  was  estimated 
and  the  predictive  performance  of  the  estimated  function 
was  measured  for  the  evaluation. 

A  total  of  5,775  hospitals  which  were  in  the  Medicare 
PPS  during  the  FY  1988  were  included  in  the  analysis. 
Patient  discharge  information  was  obtained  from  the  FY  198  6 
MEDPAR  data  base.  Records  of  a  total  of  994,071  non- 
outlier  patients  in  this  data  base  were  used.  Outliers 
were  identified  based  on  adjusted  charges  by  the  method 
described  in  Chapter  Four.  A  detailed  description  of  data 
sources  is  given  in  the  data  section  in  Chapter  Two. 

Conceptual  Framework 
and  Study  Questions 

It  is  essential  to  understand  what  are  the 
determinants  of  costs  incurred  for  inpatient  care  in 
formulating  a  payment  policy  that  is  fair  to  health  care 
providers  and  at  the  same  time  encourages  efficiency  in  the 
production   and   utilization   of   health   services.  (Jencks, 
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1986)  presented  the  following  five  factors  as  determinants 
of  the  cost  of  an  episode  of  hospitalization: 

type  of  illness 

severity  of  illness 

severity  at  admission 

severity  during  hospitalization 

intensity  of  care:  resource  utilization  pattern 
due  to  patient  choice,  physician  judgement,  or 
availability  of  resources 

cost  of  services  and  materials 

efficiency:  affected  by  unnecessary  care, 
ineffectiveness  of  care,  and  inefficient 
production  of  care 

However,  there  has  not  been  a  satisfactory  and  easy  to 
implement  solution  to  the  difficulty  in  differentiating  and 
measuring  effects  of  the  factors  —  severity  at  admission 
and  during  hospitalization,  intensity  of  care,  and 
efficiency        as  noted  by  Jencks. 

With  this  difficulty  in  mind,  hospitals'  per  case 
costs  were  estimated  as  a  function  of  case-mix  index,  wage 
index,  teaching  intensity,  bed  size,  and  urban/rural 
location  by  Pettengill  and  Vertrees  (1982).  The  current 
Medicare  PPS  which  adjusts  payments  for  differences  in 
case-mixes,  wage  levels,  costs  of  living  in  Alaska  and 
Hawaii,  indirect  medical  education,  urban/ rural  location, 
and  disproportionate  share  of  low-income  patients  is 
consistent  with  their  model  (U.S.  Department  of  Health  and 
Human     Services,     Health     Care     Financing  Administration, 


September  30,  1988).  The  disproportionate  share  adjustment 
was  introduced  to  the  system  by  the  Congress,  and  the  bed 
size  adjustment  was  rejected  from  the  system  for  political 
reasons  (Jencks  and  Dobson,  1987) .  Jencks  and  Dobson 
estimated  that  PPS  payments  would  reflect  71.4  percent  of 
the  variation  in  costs  at  the  hospital  level  that  existed 
in  1984  assuming  no  changes  in  rules,  case-mixes,  or 
practice  patterns  when  the  national  prospective  rates  were 
fully  implemented. 

The  conceptual  framework  for  the  analysis  presented 
in  this  chapter  is  shown  in  Figure  5.1.  The  framework  is 
based  on  the  underlying  theory  about  determinants  of 
hospitals'  per  case  costs  recognized  by  the  studies 
mentioned  above.  Per  case  costs,  denoted  in  a  double 
circle  in  the  figure,  were  estimated  as  a  function  of  case- 
mix  index,  teaching  intensity,  urban/rural  location, 
disproportionate  share  adjustment,  and  bed  size. 

The  case-mix  index  is  a  measure  computed  based  on  a 
patient  classification  system  which  is  expected  to  reflect 
the  amount  of  necessary  resource  utilization  due  to 
patients'  types  of  diseases  and  to  the  severity  of  those 
conditions.  In  most  cases,  mean  resource  utilization  is 
assumed  to  be  the  amount  necessary  for  treatment  because  of 
the  difficulty  in  measurement  indicated  above.  Teaching 
intensity,  urban/rural  location,  and  bed  size  are  factors 
known  to  be   related  to  hospital   costs   although  there  are 
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conflicting  findings  depending  on  other  factors  that  are 
controlled  for  (Becker  and  Sloan,  1983;  Goldfarb, 
Hornbrook,  and  Higgins,  1983;  Jencks  and  Dobson,  1987;  and 
Pettengill  and  Vertrees ,  1982) .  However,  it  is  plausible 
to  assume  that  teaching  hospitals  treat  more  severely  ill 
patients  and  their  practice  patterns  are  more  resource 
intensive  than  non-teaching  hospitals.  These  three  factors 
are  well  correlated  with  each  other  as  will  be  discussed 
later  in  this  chapter. 

The  primary  question  to  be  examined  in  this 
evaluation  is  whether  the  performance  of  the  case-mix  index 
in  predicting  hospitals1  per  case  costs  based  on  the  DRG 
Refinement  model  is  better  than  that  of  the  current  index 
based  on  the  DRG  model.  The  predictive  power  of  the  index 
based  on  the  DRG  Refinement  model  is  expected  to  be 
enhanced  since  intra-group  variance  in  resource  utilization 
is  reduced  in  the  DRG  Refinement  model  by  accurately 
classifying  more  severely  ill  patients  who  require  very 
resource  intensive  care. 

Of  secondary  interest  is  the  impact  of  the  enhanced 
case-mix  index  on  other  adjustment  factors  currently  in  the 
PPS .  The  factors  —  teaching  intensity,  urban/rural 
location,  and  disproportionate  share  —  have  been  used 
partly  to  adjust  for  the  inability  of  the  DRG  model  to 
differentiate  more  severely  ill  patients  within  a  DRG.  It 
has     been     hypothesized     that     teaching     hospitals,  urban 


hospitals,  and  large  hospitals  cost  more  since  their 
patients  are  sicker  in  addition  to  factors  such  as  practice 
patterns,  production  efficiency,  and  wage  and  material 
costs.  The  hypothesis  to  be  tested  is  that  the  predictive 
power  of  these  factors  would  be  lower  as  the  case-mix  index 
more  precisely  predicts  the  variance  in  utilization  due  to 
the  difference  in  severity.  Also,  of  interest  is  whether 
there  would  be  a  shift  in  the  magnitude  of  the  adjusting 
factors . 

Model  -  Dependent  Variable 
and  Study  Factors 

The  definition  and  the  computation  of  the  dependent 
variable  and  the  study  factors  are  described  in  this 
section.  Descriptive  statistics  of  the  dependent  variable 
and  the  study  factors  are  presented  in  Table  5.1. 

Dependent  Variable 

Mean  adjusted  charges  per  case  for  each  hospital  was 
used  as  the  dependent  variable.  Charges  for  994,071  non- 
outlier  patients  in  the  1986  MEDPAR  data  base1  who  were 
treated  in  5,775  study  hospitals  were  adjusted  for 
differences  in  mark-ups,  wages,  and  costs  of  living  in 
Alaska  and  Hawaii.     The  number  of  patients  in  each  hospital 

1 About  10  percent  sample  of  the  9  0  percent  discharges 
that  would  be  subject  to  the  Medicare  PPS  in  the  FY  1988. 
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ranged  from  one  to  1,72  6  with  a  median  of  105. 

First,  to  estimate  costs,  each  patient's  charges 
were  multiplied  by  the  cost-to-charge  ratio  of  the 
hospital .  Information  about  the  ratio  for  study  hospitals 
was  obtained  from  the  Health  Care  Financing  Administration 
(HCFA)  as  mentioned  in  Chapter  Two.  The  ratio  ranged  from 
,35  to  1.25  with  a  median  of  .66.  Then,  estimated  costs 
were  adjusted  for  the  differences  in  wages  and  costs  of 
living  in  Alaska  and  Hawaii  by  the  method  used  by  the  HCFA 
to  calculate  relative  DRG  weights  (U.S.  Department  of 
Health  and  Human  Services,  Health  Care  Financing 
Administration,  September  30,  1988).  The  wage  index  ranged 
from  .3978  to  1.9343  with  a  median  of  .8932. 

Explanatory  Variables 

Case-mix  Index.  Adjusted  charges  for  the  994,071 
non-outliers  were  used  to  construct  Refinement  group  and 
DRG  relative  weights,  and  to  compute  each  hospital's  case- 
mix  index.2  The  HCFA' s  method  was  used  which  is  described 
below  (U.S.  Department  of  Health  and  Human  Services,  Health 
Care  Financing  Administration,   September  30,   1988) . 

Let  us  define  the  following  notations: 

i:  subscript  indicating  a  hospital, 

2Charges  were  not  further  adjusted  for  differences  in 
teaching  intensity  and  disproportionate  share  based  on 
findings  by  Cotterill,   Bobula,   and  Connerton  [1986]. 


j  : 


subscript  indicating  a  patient  group,  either 

a  Refinement  group  or  a  DRG, 

an  universal  set  of  hospitals, 

the  universal  set  of  groups  either  in  the  DRG 

Refinement  model  or  in  the  DRG  model, 

subscript  indicating  a  patient, 

number  of  patients, 

adjusted  charges, 

relative  weight, 

case-mix  index. 


I: 
J: 


k: 


n: 


c: 


w: 

CMI: 


Relative  weights  for  Refinement  groups  and  for  DRGs  were 
computed  by  dividing  mean  adjusted  charges  for  patients  in 
Refinement  groups  and  for  patients  in  DRGs  by  the  mean 
adjusted  charges  for  all  patients  included  in  the  analysis. 


There  were  428  out  of  441  study  DRGsJ  and  1,100  out  of  the 
total  of  1,125  Refinement  groups  which  had  patients. 
Groups  without  patients  were  not  a  concern  since  the  same 
patients  were  used  both  for  the  construction  of  weights  and 
for  the  computation  of  case-mix  indexes.  Relative  weights 
were  not  normalized  since  the  objective  of  the  computation 
was  not  for  actual  payments  to  hospitals.  The  weights  for 
Refinement  groups  ranged  from  .1102  to  11.212  with  a  median 
of  .7272;  and  for  DRGs  from  .1061  to  22.763  with  a  median 
of  .9379. 

3There  are  441  DRGs  for  patients  above  17  years  old. 


w 


.  =  a .  /  a 


where 


and 


lei  ij 


/  Z.  TS .  _  n. . 
'     lei  j e J  ij 


110 

The  case-mix  indexes  based  on  the  DRG  Refinement 
model  and  the  DRG  model  were  computed  for  each  hospital 
using  the  relative  weights  and  the  case-mix  of  the 
hospital . 

CMI .  =  S .   _  w .   *  n . .  /  S .   ,  n .  . 
1        jeJ     i        i]  7     ]£J  i] 

Teaching  Intensity.  The  factor,  teaching  intensity, 
was  defined  as  the  per  bed  intern  and  resident  full  time 
equivalents.  Information  about  this  factor  was  obtained 
from  the  HCFA.  There  were  1,166  hospitals  with  a  positive 
teaching  intensity. 

Urban/Rural  Location.  Three  categories  for  the 
factor,  urban/rural  location,  were  defined  as  in  the 
Medicare  PPS  (U.S.  Department  of  Health  and  Human  Services, 
Health  Care  Financing  Administration,  September  30,  1988) . 
A  large  urban  area  was  defined  as  an  SMSA  with  a  population 
of  more  than  one  million;  an  urban  area  as  all  other  SMSAs; 
and  a  rural  area  as  all  other  areas.  There  were  1,431 
hospitals  in  large  urban  areas,  1,594  hospitals  in  urban 
areas,   and  2,750  hospitals  in  rural  areas. 

Disproportionate  Share.  The  adjustment  for  hospitals 
that  serve  a  disproportionate  share  of  low-income  patients 
in  the  Medicare  PPS  was  used  for  the  factor, 
disproportionate  share.     The  adjustments  were  determined  by 


legislation  (U.S.  Department  of  Health  and  Human  Services, 
Health  Care  Financing  Administration,  September  30,  1988) . 
There  were  1,312  hospitals  with  a  positive  adjustment. 

Bed  Size.  The  factor,  bed  size,  was  defined  as  the 
total  number  of  beds.  Information  was  obtained  from  the 
Providers  of  Services  (POS)   tape  provided  by  the  HCFA. 

Correlations  Among  the  Study  Factors 

Pearson  correlation  coefficients  among  the  study 
factors  except  for  the  factor,  urban/rural  location,  were 
computed  to  examine  their  relationship,  and  are  shown  in 
Table  5.2.  For  the  factor,  urban/rural  location,  a  mean  of 
study  factors  for  hospitals  in  each  category  was  computed. 
These  results  are  presented  in  Table  5.3. 

The  findings  in  Tables  5.2  and  5.3  confirm  the 
hypotheses  that 

hospitals  with  a  higher  case-mix  index  based  on 
both   the    DRG   Refinement   model   and  the   DRG  model 

tend  to  have  a  higher  teaching  intensity,   tend  to 

be  located  in  a  larger  urban  area,  and  tend  to 
have  a  larger  bed  size; 

hospitals  with  a  higher  teaching  intensity  tend  to 

be  located  in  a  larger  urban  area,  and  tend  to 
have  a  larger  bed  size;  and 

hospitals  located  in  a  larger  urban  area  tend  to 
have  a  larger  bed  size. 

Also,     the     factor,     disproportionate     share,     showed  a 
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substantial  correlation  with  the  factor,  teaching 
intensity,  and  a  modest  correlation  with  the  factors,  case- 
mix  indexes  and  bed  size.  Note  that  correlation 
coefficients  between  the  case-mix  indexes  based  on  the 
Refinement  model  and  other  factors  (except  for  bed  size) 
which  are  known  to  be  related  positively  to  hospital  costs 
are  higher  than  the  coefficients  between  the  indexes  based 
on  the  DRG  model  and  the  factors. 

Model  -  Analytical  Method 

A  multivariate  log-linear  model  was  constructed  as 
shown  in  the  equation  (5.1)  below  to  examine  the  study 
questions.  The  model  is  similar  to  those  used  by  Jencks 
and  Dobson  (1987)  and  Pettengill  and  Vertrees  (1982) .  Two 
functions  based  on  the  model  were  fit  using  two  sets  of 
explanatory  variables  —  one  set  with  the  case-mix  index 
using  DRG  Refinement  groups  and  other  variables,  and  the 
other  set  with  the  case-mix  index  using  DRGs  and  other 
variables.  The  ordinary  least  squares  technique  was  used 
in  the  analysis. 


In  CHG.   =  a„  +  an   *  In  CMI .  +  a.*  In  (1+T.) 

i         0         1  l         2  v  iJ 

+  a3   *  Ul  +  a4   *  U2 

+  a     *  In  (1+D.)   +  a     *  In  S.  +  e.,  (5.1) 
5  v       iy         6  ii'  v  ' 

where      i:       subscript  indicating  a  hospital, 
a's:  coefficients, 
e:       error  term, 
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CMI: 


case-mix  index, 


u 


1* 


(0,   1)  dummy  variable  indicating  that 
the  hospital  was  located  in  a  urban 
area, 


U 


2* 


(0,   1)  dummy  variable  indicating  that 
the  hospital  was  located  in  a  large 
urban  area, 


D: 


disproportionate  share  adjustment, 


S: 


bed  size. 


Since  the  study  factors  are  positively  correlated  to 
each  other  as  discussed  in  the  section  above,  the  findings 
about  the  predictive  power  of  each  study  factor  could  be 
affected  by  the  order  in  which  the  explanatory  variables 
are  included  in  the  model.  It  was  decided  to  include  the 
variables  according  to  a  given  hierarchy  so  that  the 
additional  predictive  power  (sequential  partial  r-square) 
of  introducing  an  adjustment  to  the  PPS  could  be  examined. 
The  hierarchy  was  as  follows:  case-mix  index,  teaching 
intensity,  urban/rural  location,  disproportionate  share, 
and  bed  size.  The  rationale  behind  this  hierarchy  was  to 
allow  estimates  of  the  maximum  variance  explained  by  the 
case-mix  alone  and  the  gain  in  explanatory  power  by  adding 
the  adjustment  for  indirect  medical  education  to  the  system 
with  the  case-mix  adjustment  only,  and  so  on. 
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Findings 


Predictive  Performance 

Table  5.4  presents  measures  for  the  predictive 
performance  of  each  variable:  sequential  partial  r-square, 
cumulative  model  r-square,  simple  r-square,  and  partial  r- 
square.  "Function  R"  denotes  the  model  fit  with  the  case- 
mix  index  using  DRG  Refinement  groups,  and  "Function  D" 
with  the  index  using  DRGs . 

The  percent  of  variance  in  per  case  adjusted  charges 
at  the  hospital  level  explained  by  the  model  increased  by 
1.89  percent  from  52.82  percent  when  the  case-mix  index 
based  on  the  Refinement  model  instead  of  the  DRG  model  was 
used.  The  predictive  power  of  the  model  is  lower  than  that 
of  the  model  estimated  by  both  Jencks  and  Dobson  (1987) , 
and  Pettengill  and  Vertrees  (1982)  who  included  wage  index 
as  one  of  the  explanatory  variables.  The  effect  of  wages 
was  eliminated  by  adjusting  charges  for  the  wage  difference 
in  this  evaluation. 

The  predictive  power  of  the  case-mix  index 
(sequential  partial  r-square)  using  Refinement  groups 
increased  by  3.1  percent  from  44.57  percent  for  the  index 
using  DRGs.  This  increase  resulted  in  a  6.96  percent 
improvement.  As  a  result  of  the  enhanced  performance  of 
the  case-mix  index,  the  sequential  partial  r-squares  of 
other  variables  decreased:    (1)    from  .0167  to   .0133  for  the 


variable,  teaching  intensity  (a  decrease  of  20.36  percent); 
(2)  from  .0377  to  .0326  for  the  variables,  urban/rural 
location  (a  decrease  of  13.53  percent);  (3)  from  .0023  to 
.0013  for  the  variable,  disproportionate  share  (a  decrease 
of  43.48  percent);  and  (4)  from  .0259  to  .0232  for  the 
variable,  bed  size  (a  decrease  of  10.42  percent). 

The  additional  3 . 1  percent  of  variance  in  resource 
utilization  explained  by  using  the  Refinement  groups  is 
substantial  when  the  amount  gained  by  the  adjustments  for 
indirect  medical  education  (1.33  percent),  urban/rural 
location  (3.26  percent),  and  disproportionate  share  (1.3 
percent)  are  considered.  This  indicates  that  patients  are 
more  accurately  classified  in  terms  of  their  resource 
utilization  in  the  DRG  Refinement  model.  The  findings  also 
imply  that  adjustments  other  than  the  case-mix  adjustment 
currently  implemented  in  the  Medicare  PPS  would  become  less 
important  when  the  Refinement  model  is  used  to  adjust  for 
the  difference  in  case-mixes  among  hospitals. 

Similar  results  were  found  when  partial  r-squares 
were  examined.  The  partial  r-square  of  an  explanatory 
variable  can  be  interpreted  as  the  amount  of  predictive 
power  lost  when  the  variable  is  excluded  from  the  model . 
The  partial  r-square  of  the  case-mix  index  in  "Function  R" 
was  larger  than  in  "Function  D" ,  and  partial  r-squares  of 
other  variables  in  "Function  R"  were  smaller  than  in 
"Function  D."     These  findings  indicate  that  the  loss  in  the 
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payment  precision  by  eliminating  these  other  adjustments 
would  be  smaller  in  a  payment  system  that  uses  the 
Refinement  model  for  the  case-mix  adjustment  instead  of  the 
DRG  model . 

Effect  of  Adjusting  Factors 

Table  5.5  shows  estimates  of  model  coefficients  with 
p-values  for  the  t-statistic  and  standard  errors  of 
estimates  in  parentheses.  "Function  R"  denotes  the  model 
fit  with  the  case-mix  index  using  DRG  Refinement  groups, 
and  "Function  D"  with  the  index  using  DRGs.  The  estimates 
were  used  to  determine  the  effects  of  the  explanatory 
variables  on  hospitals1  per  case  adjusted  charges  and  their 
elasticities . 

Case-mix  Index.  The  relationship  between  the  case- 
mix  index  based  on  the  Refinement  model  and  per  case 
adjusted  charges  was  less  proportional  than  the 
relationship  with  the  index  based  on  the  DRG  model.  One 
percent  increase  of  the  former  index  was  estimated  to 
increase  .9347  percent  of  per  case  adjusted  charges  in 
comparison  to  .9817  percent  for  the  latter  index.  This 
indicates  that  hospitals  with  a  higher  proportion  of 
patients  who  require  resource  intensive  treatments  would  be 
paid  more  in  a  payment  system  using  the  Refinement  model 
than  in  a  system  using  the  DRG  model. 


Teaching  Intensity.  The  coefficient  estimate  for 
teaching  intensity  in  "Function  R"  was  smaller  than  the 
estimate  in  "Function  D."  This  result  suggests  a  9.38 
percent  smaller  adjustment  for  indirect  medical  education. 

The  elasticity  of  the  effect  of  the  teaching 
intensity  is  not  a  linear  function  of  the  change  in  the 
variable  because  of  the  way  the  explanatory  variable  was 
constructed.  The  percent  of  increase  in  per  case  adjusted 
charges  due  to  a  one  percent  increase  in  teaching  intensity 
is  written  as  follows: 

T  *  a  /   (1  +  T)  , 

where      T:       teaching  intensity, 

a:       estimate  of  the  variable,   In  (1+T) . 

For  example,  one  percent  increase  in  teaching  intensity 
from  .1  to  .101  would  require  a  .0133  percent  increase  in 
payments  when  the  case-mix  is  adjusted  using  the  Refinement 
model  where  as  a  .0146  percent  increase  is  required  in  a 
system  using  the  DRG  model. 

Urban/Rural  Location.  The  estimates  of  the 
coefficients  of  the  variables  for  the  urban/rural 
categories  in  "Function  R"  were  smaller  than  the  estimates 
in  "Function  D."  It  was  estimated  that  (1)  large  urban 
hospitals  need  to  be  paid  6.15  percent  more  than  urban 
hospitals  and  11.09  percent  more  than  rural  hospitals,  and 
(2)   urban  hospitals  need  to  be  paid  4.66  percent  more  than 
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rural  hospitals  when  the  difference  in  case-mixes  is 
adjusted  using  the  Refinement  model  in  comparison  to  6.75 
percent,  11.84  percent,  and  4.77  percent,  respectively,  in 
a  system  using  the  DRG  model. 

Disproportionate  Share.  The  elasticity  of  the  effect 
of  the  disproportionate  share  variable  is  not  a  linear 
function  of  the  change  in  the  variable  as  is  the  teaching 
intensity  variable.  The  finding  indicates  that  an 
increased  adjustment  due  to  an  increase  in  the 
disproportionate  share  would  be  smaller  in  a  system  using 
the  Refinement  model  than  in  a  system  using  the  DRG  model. 

Bed  Size.  The  coefficient  estimate  of  bed  size  in 
"Function  R"  was  smaller  than  the  estimate  in  "Function  D. 11 
This  result  indicates  that  an  increase  in  per  case  charges 
due  to  a  one  percent  increase  in  bed  size  would  be  .0804 
percent  when  the  case-mix  difference  is  adjusted  using 
Refinement  groups  in  comparison  to  .0851  percent  when  the 
difference  is  adjusted  using  DRGs. 

Conclusion 

The  following  study  hypotheses  were  confirmed  by  the 
analysis  described  above: 

the  predictive  power  of  the  case-mix  index  would 
be  enhanced  when  the  DRG  Refinement  model  is  used 


as  a  patient  classification  system  since  it 
classifies  patients  more  accurately  in  terms  of 
their  need  for  resource  utilization; 


the  performance  of  the  payment  system  in 
predicting  costs  at  the  hospital  level  would  be 
improved  when  the  enhanced  case-mix  index  based  on 
the  DRG  Refinement  model  is  used  to  adjust  for 
case-mix  differences; 

the  adjusting  factors  currently  in  the  Medicare 
PPS  —  indirect  medical  education,  urban/rural 
location,  and  disproportionate  share  —  would  be 
less  important  as  case-mix  differences  are 
measured  more  precisely  using  the  Refinement 
groups ;  and 

the  magnitude  of  the  adjustments  would  be  smaller 
as  the  case-mix  index  predicts  patients  who 
require  resource  intensive  treatment  more 
precisely. 


As  a  result,  the  payment  equity  of  a  payment  system  would 
be  improved  by  using  the  case-mix  index  based  on  the 
Refinement  model.  Also,  the  difficulty  in  differentiating 
and  measuring  cost  variances  due  to  type  and  severity  of 
disease,  intensity  of  care,  and  efficiency  would  be  eased 
by  the  Refinement  model  which  allows  one  to  predict 
resource  use  due  to  type  and  severity  of  disease  more 
precisely.  This  has  significance  for  payment  policy 
decisions  and  for  managerial  decisions  in  a  hospital. 
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Chapter  Six 

EXTERNAL  EVALUATION  WITH  ALL  PAYOR  DATA  BASE 

The  predictive  performance  of  the  DRG  Refinement  model 
was  presented  in  Chapter  Four  using  a  sample  from  the  FY 
1986  MEDPAR  data  base  (about  10  percent  sample  of  the  total 
MEDPAR  data  base)  .  The  results  of  this  evaluation  at  the 
system  level  using  both  LOS  and  charges  are  shown  in  Table 
4.2.  The  Refinement  model  and  the  DRG  model  based  on  the 
5th  revision  (1988)   DRGs  were  compared. 

An  additional  evaluation  of  the  Refinement  model  was 
performed  by  data  analysts  not  on  the  Yale  staff.  The 
analysts  were  staff  members  of  Information  Strategies 
Incorporated  (ISI)  in  Orange,  Connecticut.  The  data  base 
used  was  the  1986  Ohio  Hospital  Association  Statewide 
Clinical  and  Financial  Data  Base.  Permission  was  received 
from  the  Ohio  Hospital  Association  (OHA)  to  use  the  data  for 
the  research  purpose  of  validating  the  Yale  Refinement 
model.  The  Yale  project  team  was  especially  appreciative  of 
the  opportunity  to  validate  the  Refinement  model  on  an  all 
payor  data  base. 

Ohio  Hospital  Data  Base 

The  1986  Ohio  data  base  used  by  ISI  contained  1,523,663 
hospital  discharge  records  from  161  acute  care  hospitals. 
The    following   variables    were    extracted    from    the  original 
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tape  for  each  patient  and  were  placed  into  a  working  file: 
principal  diagnosis,  four  secondary  diagnoses ,  principal 
procedure,  two  secondary  procedures,  sex,  age,  discharge 
status,  length  of  stay  and  total  charges.  A  description  of 
these  variables  is  included  in  Ohio's  Statewide  Clinical  and 
Financial  Data  Base  Data  Dictionary  (Ohio  Hospital 
Association,  April  27,   1988) . 

The  entire  working  file  was  grouped  into  DRGs  using  the 
5th  revision  DRG  grouper  (effective  October  1,  1988) . 
Discharges  with  invalid  or  zero  LOS  or  total  charges  were 
removed.  The  number  of  records  remaining  were  940,975.  The 
13,125  records  that  grouped  into  DRGs  468,  469,  470,  476  and 
477  were  eliminated.  A  total  of  721,203  records  for  adult 
patients  were  available  for  the  validation  of  the  Refinement 
model.  Table  6.1  shows  the  number  of  patients  in  this  adult 
sample  by  MDC. 

Predictive  Performance  at  the  System  Level 

The  predictive  performance  of  the  Refinement  model  and 
the  5th  revision  of  the  DRGs  was  evaluated  for  all  and  for 
non-outlier  patients.  Outliers  in  the  Ohio  data  base  were 
identified  according  to  the  method  described  in  Chapter 
Four.  The  outlier  algorithm  with  the  parameter  of  1.7 
produced  12,2  04  extreme  observations  which  represented  1.7 
percent  of  the  total  patients.  Only  one  trimming  algorithm 
was  performed  for  the  patients  in  the  Ohio  data  base. 


The  predictive  performance  of  the  Refinement  model  at 
the  system  level  for  all  patients  and  for  non-outlier 
patients  in  the  1986  Ohio  data  base  is  shown  in  Table  6.2. 
The  variance  reduction  of  the  model  in  charges  and  LOS  is 
presented  as  well  as  the  partial  r-squares  for  class  S^,  and 
for  the  Temporary  Tracheostomy  and  Early  Death  groups. 

The  r-square  of  the  Refinement  model  for  all  patients 
was  .3  675  for  charges  and  was  .3  074  for  LOS.  The  r-square 
of  the  DRG  model  for  all  patients  was  .2809  for  charges  and 
was  .2509  for  LOS.  The  r-square  of  the  Refinement  model  for 
non-outliers  was  .4560  for  charges  and  was  .3395  for  LOS. 
The  r-square  of  the  DRG  model  for  non-outliers  was  .3476  for 
charges  and  was  .2772  for  LOS. 

The  percentage  improvement  in  r-squares  of  the 
Refinement  model  over  the  DRG  model  for  all  patients  was  2  3 
percent  for  LOS  and  31  percent  for  charges.  This 
improvement  for  non-outliers  was  almost  identical  at  2  2 
percent  for  LOS  and  31  percent  for  charges.  The  class  SA 
had  the  largest  partial  r-square  and  the  Temporary 
Tracheostomy  group  had  the  next  largest  partial  r-square. 

Predictive  Performance  Comparisons  Between 
MEDPAR  and  Ohio  Data  Bases 

The  system  level  evaluation  using  the  all  payor  Ohio 
data  base  indicated  a  substantial  improvement  in  r-squares 
of  the  Refinement  model  over  the  5th  revision  DRGs.     For  the 
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reader's  convenience,  the  results  of  the  predictive 
performance  evaluation  for  the  MEDPAR  and  Ohio  data  bases 
are  presented  together  in  Table  6.3.  The  predictive 
performance  of  the  Refinement  model  using  charges  as  the 
dependent  variable  is  virtually  the  same  for  both  data 
bases.  For  all  patients,  the  r-squares  are  .3807  (MEDPAR) 
and  .3675  (Ohio).  For  non-outlier  patients,  the  r-squares 
are   .4562    (MEDPAR)    and  .4560  (Ohio). 

Using  log  transformed  length  of  stay  as  the  dependent 
variable,  the  Refinement  model  achieves  greater  precision 
with  the  Ohio  data  base.  For  all  patients,  the  r-squares  are 
.2136  (MEDPAR)  and  .3074  (Ohio).  For  non-outlier  patients, 
the  r-squares  are  .2809   (MEDPAR)   and  .3395  (Ohio). 

It  is  also  of  interest  to  compare  the  improvement  in 
predictive  performance  with  the  Refinement  model  across  data 
bases.  In  terms  of  the  percentage  increases  in  r-square  from 
the  5th  revision  DRGs,  improvement  is  greater  for  MEDPAR 
discharges.  The  percentage  improvement  in  r-square  of  the 
Refinement  model  over  the  DRG  model  for  all  patients'  LOS  is 
23  percent  for  Ohio  and  38  percent  for  MEDPAR.  The 
improvement  in  all  patients'  charges  is  31  percent  for  Ohio 
and  35  percent  for  MEDPAR.  Similar  percentage  increases  are 
found  for  non-outlier  patients.  In  particular,  for  non- 
outlier  patients'  LOS,  the  improvement  is  2  2  percent  for 
Ohio  and  38  percent  for  MEDPAR.  For  non-outlier  patients' 
charges    the    improvement    is    31    percent    for    Ohio    and  37 


percent  for  MEDPAR. 
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Chapter  Seven 
EVALUATION:      PEDIATRIC  PATIENTS 

This  chapter  presents  a  comparison  between  adult  and 
pediatric  patients  excluding  MDC  15  patients  using  the 
Refinement  model  developed  for  adult  patients.  The  data 
base  used  for  this  comparison  was  the  1986  Ohio  Hospital 
Association  Statewide  Clinical  and  Financial  Data  Base  which 
is  described  in  Chapter  Six.  The  analysis  was  designed  by 
the  Yale  project  team  and  carried  out  by  staff  from 
Information  Strategies  Incorporated  (ISI)  in  Orange, 
Connecticut.  Authorization  for  the  analysis  was  obtained 
from  the  Ohio  Hospital  Association  for  which  the  Yale 
project  staff  is  extremely  grateful. 

The  sample  of  adult  and  pediatric  patients  (less  than 
18  years  of  age)  used  to  determine  how  well  the  Refinement 
model  works  for  pediatric  patients  is  shown  in  Table  6.1. 
This  table  gives  counts  by  MDC  for  both  adult  and  pediatric 
patients.  A  sample  of  721,203  adult  patients  and  115,301 
pediatric  patients  (excluding  MDC  15)  were  available  for  the 
analysis  from  the  1986  Ohio  data  base. 

Outliers  were  trimmed  from  the  sample  using  the 
algorithm  described  in  Chapter  Four.  The  algorithm  (with 
the  parameter  of  1.7)  produced  12,204  extreme  observations 
for  adults  which  represented  1.7  percent  of  the  total  adult 
patients  and  2,661  extreme  observations  for  pediatric 
patients  which  accounted  for  2.3  percent  of  the  total 
pediatric  patients. 
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Comparison  of  Adult  and  Pediatric  Patients 

Tables  7.1  and  7.2  present  descriptive  statistics  for 
adult  and  pediatric  patients  by  ADRG  and  class  for  non- 
outlier  medical  and  surgical  patients,  respectively. 
Differences  in  mean  log  charges  between  the  two  patient 
groups  for  each  ADRG  and  class  combination  were  evaluated 
with  a  t-test.  Each  row  in  the  tables  contains  the  p-value 
corresponding  to  the  test  statistic,  then  the  number  of 
patients,  the  geometric  mean  length  of  stay,  the  geometric 
mean  charge,  and  the  coefficients  of  variation  of  length  of 
stay  and  charges  for  adult  and  pediatric  patients.  The 
group  numbers  appearing  in  the  left  column  of  the  tables 
indicate  the  ADRG  number  and  classes  0,  1  and  2  (classes  D, 
C  and  B)  for  medical  patients  and  classes  0,  1,  2  and  3  for 
surgical  patients   (classes  D,   C,   B,   and  A) . 

A  review  of  Tables  7.1  and  7.2  indicates  that  the 
Refinement  model  developed  on  adult  patients  in  the  Maryland 
and  California  data  bases  seems,  in  general,  to  distinguish 
groups  of  pediatric  patients  in  the  Ohio  data  base, 
particularly  where  there  are  sufficient  numbers  of  cases. 
Pediatric  patients  tended  to  have  shorter  geometric  mean  LOS 
and  somewhat  lower  geometric  mean  charges  in  the  following 
medical  ADRGs  with  a  high  freguency  of  occurrence: 
bronchitis    and    asthma;     esophagitis,     gastroenteritis  and 


miscellaneous  digestive  disorders;  febrile  seizures;  head 
trauma;  and  fractures.  For  the  surgical  cases,  the 
difference  between  pediatric  and  adult  patients  in  regard  to 
geometric  LOS  and  geometric  mean  charges  was  not  as 
striking. 

A  more  detailed  analysis  shown  in  Table  7.3  for  medical 
ADRGs  and  in  Table  7.4  for  surgical  ADRGs  disclosed  some 
exceptions  where  pediatric  patients  used  more  resources  as 
measured  by  either  geometric  mean  LOS  or  geometric  mean 
charges  than  did  adult  patients.  Refinement  groups  that 
contained  more  than  25  patients  in  each  of  the  adult  and 
pediatric  groups  were  denoted  by  a  #  in  the  left  margin  of 
the  tables.  Table  7.3  shows  that  pediatric  patients  used 
more  resources  than  adults  in  such  medical  conditions  as 
epiglottitis,  femur  fractures,  septic  arthritis,  conditions 
relating  to  pregnancy,  chemotherapy,  and  psychiatric 
disorders.  Surgical  pediatric  patients  presented  in  Table 
7.4  used  more  resources  than  adult  patients  for  ENT 
procedures,  back  and  neck  procedures,  hand  or  wrist 
procedures,  minor  genitourinary  procedures  and  gynecological 
and  obstetrical  procedures. 

It  was  also  of  interest  to  evaluate  whether  the  general 
structure  of  the  underlying  utilization  model  for  the 
Refined  DRGs  (RDRGs)  is  appropriate  for  pediatric  patients. 
To  this  end,  scatter  plots  were  initially  generated  of 
Refined    DRG    specific    geometric    mean    lengths    of    stay  and 


geometric  mean  charges  for  non-outlier  adult  and  pediatric 
patients  in  the  1986  Ohio  data  base.  These  are  presented  in 
Figures  7.1  (geometric  mean  lengths  of  stay)  and  7.2 
(geometric  mean  charges)  for  medical  patients  and  in  Figures 
7.3  and  7.4  for  surgical  patients.  Each  observation  in  the 
plots  corresponds  to  a  particular  RDRG.  If  points  for  two  or 
more  RDRGs  overlap,  they  are  plotted  as  "2",  "3",  and  so 
forth. 

The  strength  of  the  association  in  RDRG  specific  mean 
measures  of  utilization  for  adult  and  pediatric  patients  is 
assessed  with  correlation  coefficients.  For  medical 
patients,  the  coefficients  are  .758  and  .764  for  geometric 
mean  length  of  stay  and  geometric  mean  charges, 
respectively.  For  surgical  patients,  the  corresponding 
coefficients  are  .893  and  .945. 

In  summary,  there  is  evidence  that  the  general  structure 
of  the  RDRG  model,  which  was  developed  for  adult  patients, 
is  also  appropriate  for  pediatric  patients.  For  a  given 
RDRG,  however,  pediatric  patients  used  less  resources  on 
average  than  adult  patients,  particularly  for  medical 
hospitalizations.  Hence,  if  the  Refinement  model  is  used  for 
payment  purposes  on  an  all  payor  basis,  different  payment 
rates  would  need  to  be  generated  for  pediatric  patients. 
Further  research  is  needed  to  determine  whether  these  rates 


can  be  estimated  as  a  simple  function  of  the  adult  rates 
(such  as  a  constant  percent  of  adult  rates  across  all 
RDRGs) . 


Chapter  Eight 
MODEL  DEVELOPMENT:  NEONATES 


In  MDC  15,  Newborns  and  Other  Neonates  with  Conditions 
Originating  in  the  Perinatal  Period,  a  model  specific  to 
neonates  was  developed  as  part  of  a  special  study  at  the  end 
of  the  project.  This  chapter  describes  the  structure  of  the 
neonate  model.  The  data  base  used  for  the  MDC  15  patients 
was  the  1984  California  Hospital  discharge  Data  Base  which 
is  discussed  in  Chapter  Two. 

The  California  data  base  was  grouped  into  DRGs  using 
the  3rd  revision  DRG  assignment  software  (effective  October 
1,  1986)  and  the  DRG  was  used  to  split  the  data  base  into 
files  by  MDC.  As  shown  in  Table  2.3,  432,342  patients  were 
included  in  MDC  15.  Records  for  51,467  patients  were 
eliminated  due  to  zero  charges  and  for  13,121  patients  due 
to  invalid  LOS.  An  additional  123  records  were  excluded 
because  of  treatment  in  a  non-acute  care  facility  and  43,394 
records  were  dropped  because  treatment  occurred  in  hospitals 
where  the  diagnoses  were  not  correctly  reported  on  the 
original  California  data  tape  (Appendix  2)  .  The  MDC  15 
sample  available  for  analysis  contained  326,531  patients. 
These  patient  records  were  grouped  into  DRGs  using  the  5th 
revision  DRGs  (effective  October  1,  1988)  and  all  of  the 
patients  remained  in  MDC  15. 
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Structure  of  the  Refinement  Model  for  Neonates 


The  structure  of  the  Refinement  model  for  neonates  is 
illustrated  in  Figure  8.1.  MDC  15  patients  who  died  within 
two  days  of  admission  form  a  Refined  DRG  called  "early 
death."  Another  Refined  DRG  was  created  for  patients  who 
transferred  to  an  acute  care  hospital  within  four  days  of 
admission.     This  group  is  referred  to  as  "early  transfer." 

Neonates  with  birth  weights  <  1000  grams  with 
respiratory  assistance  (ICD-9-CM  non-operating  room 
procedure  codes  9390  or  9392)  form  another  Refined  DRG. 
This  group  is  called  "birth  weight  <  1000  grams  with 
respiratory  assist. 1,1 

Finally,  neonates  with  birth  weights  between  1000  and 
2499  grams  with  respiratory  assistance  (non-operating  room 
procedure  codes  9390  or  9392)  form  another  Refined  DRG. 
This  group  is  referred  to  as  "birth  weight  1000-2499  with 
respiratory  assist."2  In  addition,   the  neonate  model 

has  three  ADRGs  which  are  divided  into  final  groups  (Refined 


xIf  actual  birth  weight  in  grams  is  not  available  for 
neonates  in  a  data  base,  principal  and  additional  ICD-9-CM 
diagnosis  codes  76501-76503  and  76511-76513  can  be  used  when 
the  data  contain  a  5th  digit  or  ICD-9-CM  diagnosis  code  7650 
when  the  data  do  not.  The  California  MDC  15  sample 
discussed  in  this  chapter  used  the  code  7650  for  this  group. 

2If  actual  birth  weight  in  grams  is  not  included  for 
neonates  in  the  data  base,  principal  and  additional  ICD-9-CM 
diagnosis  codes  76504-76508  and  76514-76518  can  be  used  when 
the  data  contain  a  5th  digit  or  diagnosis  code  7651  when  the 
data  do  not.  The  California  MDC  15  sample  discussed  in  this 
chapter  used  the  diagnosis  code  7651  since  birth  weight  was 
not  available. 


DRGs)  based  on  four  classes  of  CCs  which  are  unique  to  the 
neonate  Refinement  model.  The  ADRGs  are  386,  "birth  weight 
<  1000  grams";  388,  "birth  weight  1000-2499  grams";  and  391, 
"birth  weight  >=  2500  grams".  If  actual  birth  weight  is  not 
available  for  these  patients,  ICD-9-CM  codes  can  be 
substituted. 3 

A  list  of  CCs  that  are  unique  to  neonates  is  presented 
in  Table  8.1.  The  adult  CC  list  in  Appendix  3  was  deemed  by 
the  project  team  to  be  inappropriate  for  neonates.  The 
neonate  CC  list  is  very  similar  to  the  minor  problem  list, 
the  incidental  problem  list  and  the  major  problem  list  of 
the  Version  5.0  PM-DRGs  for  neonates  of  the  National 
Association  of  Children's  Hospitals  and  Related 
Institutions,  Inc.  (NACHRI) .  One  difference  between  the 
NACHRI  problem  lists  and  the  Refinement  neonate  CC  list  is 
that  only  two  ICD-9-CM  codes  from  the  NACHRI  incidental  list 
are  included  in  the  Refinement  neonate  CC  list.  These  are 
7686,  mild/mod  birth  asphyxia,  and  7746,  fetal/neonatal 
jaund  NOS.  Patients  in  ADRGs  386,  388,  and  391  with  these 
diagnoses  as  principal  or  additional  diagnoses  are  assigned 


3When  actual  birth  weight  in  grams  is  not  available, 
the  following  principal  and  additional  ICD-9-CM  diagnosis 
codes  can  be  substituted:  ADRG  386  includes  patients  with 
codes  of  76501-76503  and  76511-76513  or  code  7650  where  the 
data  base  has  no  5th  digit  codes;  ADRG  388  includes  patients 
with  codes  of  76504-76508,  76514-76518  or  7651  when  the  data 
do  not  contain  a  5th  digit;  and  ADRG  391  includes  all  other 
patients  in  MDC  15  that  remain.  The  California  MDC  15 
sample  presented  in  this  chapter  used  diagnosis  codes  for 
these  ADRGs  since  actual  birth  weight  was  not  available. 
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to  class  C.  The  other  38  codes  on  the  incidental  list  are 
considered  to  have  a  minor/no  effect  on  resource  use  and  are 
dropped.  Neonates  in  ADRGs  386 ,  388,  and  391  with  principal 
or  additional  diagnoses  on  NACHRI's  minor  problem  list  are 
assigned  to  class  B  and  those  with  principal  or  additional 
diagnoses  on  NACHRI's  major  problem  list  are  assigned  to 
class  A.  Patients  in  the  neonate  ADRGs  with  principal  or 
additional  diagnoses  not  on  the  neonate  CC  list  in  Table  8.1 
are  assigned  to  class  D. 

Case  Mix  and  Resource  Use  for  Neonates  by  Refined  DRGs 

Descriptive  statistics  for  all  patients  and  for  non- 
outlier4  patients  in  this  sample  by  neonate  Refinement 
group  are  shown  in  Table  8.2c  Table  8.3  gives  the  number 
and  percent  of  patients  by  neonate  Refinement  group.  The 
most  complex  case  mix  is  represented  by  ADRG  386,  birth 
weight  <  1000  grams,  where  78  percent  of  the  patients  are  in 
class  A.  The  least  complex  ADRG  is  391  where  77  percent  of 
the  patients  are  in  class  D.  Mean  charges  of  all  patients 
and  non-outlier  patients  in  the  neonate  Refinement  groups 
are  shown  in  Table  8.4.  The  group  with  birth  weight  <  1000 
and  respiratory  assistance  had  the  highest  mean  charges  for 

4Extreme  observations  were  identified  within  each 
group  of  the  neonate  Refinement  model  by  the  method 
described  in  Chapter  Four.  Using  the  parameter  of  1.7  there 
were  6800  extreme  observations  in  the  MDC  15  California 
sample  representing  2.08  percent  of  the  total  of  325,531 
observations . 


all  patients  (almost  $100,000)  although  the  number  of 
patients  was  not  large  (180) .  The  next  most  expensive 
patients  were  class  A  patients  in  ADRG  386,  birth  weight  < 
1000  grams,  whose  mean  charges  were  about  $97,000. 

Predictive  Performance  of  the  Neonate  Model 

Two  measures  of  predictive  performance  of  the  neonate 
model  were  evaluated  in  this  chapter.  These  are  variance 
reduction  (change  in  r-square)  and  mean  absolute  differences 
which  are  described  in  Chapter  Four  when  the  adult 
Refinement  model  was  evaluated  using  the  1986  MEDPAR  sample. 

Variance  Reduction 

The  variance  reduction  of  the  neonate  model  in  terms  of 
LOS  and  charges  at  the  MDC  level  for  all  patients  and  non- 
outlier  patients  in  the  California  sample  is  shown  in  Table 
8.5.  Also  shown  are  the  number  of  patients  and  the  partial 
r-squares  for  the  following  neonate  Refinement  groups: 
early  death;  early  transfer;  birth  weight  <  1000  grams  with 
respiratory  assist;  and  birth  weight  1000-2499  grams  with 
respiratory  assist.  The  r-square  of  the  neonate  Refinement 
model  for  all  patients  was  .3646  for  charges  and  .3337  for 
log  transformed  LOS.  The  r-square  for  the  DRG  model  for  all 
patients  was  .2133  for  charges  and  .2918  for  log  transformed 
LOS.      The  r-square  of  the  neonate  Refinement  model  for  non- 
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outliers  was  .4296  for  charges  and  .3483  for  log  transformed 
LOS.  The  r-square  for  the  DRG  model  for  non-outliers  was 
.2354  for  charges  and  .2961  for  log  transformed  LOS. 

The  MDC  level  evaluation  of  the  neonate  Refinement 
model  (Table  8.5)  using  the  MDC  15  patients  from  the  1984 
California  data  base  resulted  in  a  considerable  improvement 
in  r-squares  of  the  neonate  Refinement  model  over  the  5th 
revision  DRGs.  The  percentage  improvement  in  r-squares  for 
all  patients  was  14  percent  for  log  transformed  LOS  and  71 
percent  for  charges.  This  improvement  for  non-outliers  was 
18  percent  for  log  transformed  LOS  and  82  percent  for 
charges . 

The  variance  reduction  (r-square)  within  ADRG  that  is 
achieved  by  classes  is  shown  in  Table  8.6  for  all  patients 
and  non-outlier  patients  (Refine  column) .  The  number  of 
patients  and  the  variance  reduction  by  the  CC  split  in  the 
5th  revision  DRGs  is  also  presented  (DRG  column)  .  The 
variance  reduction  by  the  class  splits  in  each  ADRG  for  all 
patients'  charges  ranged  from  .0713  for  ADRG  391  to  .1710 
for  ADRG  388.  For  all  patients'  log  transformed  LOS  it 
ranged  from  .1161  for  ADRG  391  to  .2878  for  ADRG  388.  The 
variance  reduction  by  the  class  splits  within  ADRG  for  non- 
outliers'  charges  ranged  from  .1164  for  ADRG  386  to  .1948 
for  ADRG  388.  For  non-outliers'  log  transformed  LOS  the  r- 
square  ranged  from  .1208  for  ADRG  391  to   .2959  for  ADRG  388. 

The    variance    reduction    by    the    class    splits    in  the 


neonate  Refinement  model  was  greater  than  that  by  the  CC 
split  in  the  5th  revision  DRGs  for  ADRGs  3  86  and  3  88  but  not 
ADRG  391,  birth  weight  >=  2500  grams,  where  the  DRG  model 
performed  better.  The  largest  improvement  of  the  Refinement 
model  over  the  DRG  model  was  found  in  ADRG  386,  birth  weight 
<  1000  grams,  where  the  r-square  for  all  patients'  charges 
increased  from  .0021  to  .1100.  For  non-outlier  charges  the 
r-square  increased  from  .0032  to  .1164  in  ADRG  386. 

Mean  Absolute  Differences 

The  mean  absolute  differences  (MAD)  for  all  patients 
and  the  total  reduction  in  payment  errors  computed  at  the 
ADRG  level  are  shown  in  Table  8.7  for  MDC  15.  The  MAD  of 
the  neonate  Refinement  model  for  all  patients'  charges  in 
MDC  15  was  $1306  and  it  was  $1499  in  the  DRG  model,  a 
decrease  of  12.88  percent.  The  MAD  in  all  patients'  LOS  was 
1.71  days  in  the  neonate  Refinement  model  and  was  1.8  3  days 
in  the  DRG  model  indicating  a  decrease  of  6.56  percent.  The 
payment  error  would  be  corrected  by  $63  million  if  payments 
for  patients  in  MDC  15  were  based  on  the  neonate  Refinement 
model  instead  of  the  DRG  model.  As  noted  in  Chapter  Four 
for  the  MEDPAR  evaluation,  this  payment  error  figure  was 
computed  assuming  that  the  mean  charge  of  a  group  is  paid 
for  all  patients  in  the  group  without  adjustments. 

Table  8.8  gives  the  MAD  for  the  non-outlier  patients  in 
MDC  15  and  the  total  reduction  in  payment  errors  at  the  ADRG 
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level.  The  MAD  in  non-outlier  charges  for  MDC  15  was  $1198 
in  the  neonate  Refinement  model  and  was  $1404  in  the  DRG 
model  indicating  a  decrease  of  14.67  percent.  The  MAD  in 
non-outlier  patients'  LOS  was  1.65  days  in  the  Refinement 
model  and  was  1.78  days  in  the  DRG  model  (a  decrease  of  7.3 
percent) . 

Tables  8.7  and  8.8  give  the  MAD  by  ADRGs  in  the  neonate 
model.  For  all  patients'  charges  it  ranged  from  $629  for 
ADRG  391,  birth  weight  >=  2500  grams,  to  $59,263  for  ADRG 
386,  birth  weight  <  1000  grams.  For  all  patients'  LOS  it 
ranged  from  1.17  days  in  the  Refinement  model  for  ADRG  391 
to  38.50  days  for  ADRG  386.  The  MAD  of  the  Refinement  model 
for  non-outlier  patients'  charges  ranged  from  $523  for  ADRG 
391  to  $59,100  for  ADRG  386.  For  non-outlier  patients'  LOS 
it  ranged  from  1.10  days  for  ADRG  391  to  38.28  days  for  ADRG 
386  . 

The  MAD  was  reduced  in  all  three  ADRGs  in  MDC  15.  The 
largest  improvement  occurred  in  ADRG  386  where  the  MAD  for 
non-outlier  patients'  LOS  decreased  by  16.87  percent  from 
46.05  days  to  38.28  days. 


Chapter  9 
CONCLUSION 
Summary 

The  principal  objective  of  this  study  was  to  refine  the 
DRGs  by  replacing  the  list  of  substantial  comorbidities  and 
complications  or  CCs  with  sets  of  CCs  that  represent 
different  levels  of  resource  use.  The  construction  and 
evaluation  of  these  classes  within  medical  and  surgical 
categories  or  ADRGs  was  a  five  stage  process  that  involved 
both  statistical  analyses  of  hospital  discharge  data  and 
clinical  review  of  the  findings. 

In  the  first  stage,  additional  diagnoses  on  the 
comorbidities/complications  list  were  aggregated  into 
clinically  meaningful  categories.  Members  of  the  study's 
physician  panel  then  identified  those  categories  that  they 
expected,  based  on  existing  models  of  the  disease  and 
treatment  process,  to  be  associated  with  resource  use  within 
each  ADRG. 

Second,  discharge  data  for  adult  patients  in  Maryland 
and  California  hospitals  were  screened  with  a  forward 
selection  procedure  that  identified  the  statistically 
significant  associations.  In  the  third  stage,  additional 
diagnoses  that  were  either  hypothesized  as  significant 
predictors  of  hospital  use  (stage  1)  or  selected  by  the 
regression  model  (stage  2)  were  assigned  to  classes 
representing  different  levels  of  utilization. 

Contents    of    these    classes    were    reviewed    for  clinical 
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interpretability  in  the  fourth  stage.  Modifications  to  the 
DRG  structure  were  also  made  in  this  stage  based  on  both 
findings  from  the  statistical  analysis  and  the  physicians' 
assessment  of  clinical  interpretability. 

Finally,  the  refined  model  was  evaluated  in  terms  of  its 
predictive  performance  at  the  patient  level.  The  impact  of 
the  refined  model  on  the  current  Prospective  Payment  System 
was  also  evaluated  in  terms  of  payment  accuracy  at  the 
hospital  level . 

These  analyses  and  clinical  review  produced  a  DRG 
refinement  model  with  a  three  level  adjustment  for  case 
complexity  of  medical  hospitalizations  and  a  four  level 
adjustment  for  complexity  of  surgical  hospitalizations. 
This  adjustment  for  case  complexity  is  based  on  classes  of 
additional     diagnoses.  The     classes     for  medical 

hospitalizations  represent  subsets  of  additional  diagnoses 
on  the  fourth  revision's  comorbidities  and  complications 
(CC)  list  that  have  a  major  (Mg) ,  moderate  (M^) ,  and 
minor/no  (Mq)  effect  on  resource  use.  Likewise,  for 
surgical  hospitalizations  the  classes  represent  those  with  a 
catastrophic  (SA) ,  major  (SB) ,  moderate  (Sc)  and  minor/no 
effect   (SD) . 

Discussion 

There    are    a    number    of    ways    the   Refined    DRGs  (RDRGs) 
represent  a  substantial  improvement  over  the  current  version 


of  the  groups.  First  of  all,  the  underlying  rationale  for 
this  approach  is  based  on  previous  DRG  development  studies 
and  the  work  of  others  involved  in  alternative  case  mix 
classification  systems.  Specific  combinations  of  principal 
and  additional  diagnoses  have  been  used  to  define  different 
levels  of  severity  and  complexity  of  treatment  in  Disease 
Staging,  Patient  Management  Categories,  the  Severity  of 
Illness  Index  as  well  as  CPHA's  Body  System's  Approach. 
Hence,  the  refinements  are  an  extension  of  an  already  well 
established  base  of  research. 

Second,  by  identifying  patients  with  very  serious 
comorbidities  and  complications  (e.g.,  septicemia,  stroke) 
in  the  class  structure,  the  clinical  coherence  of  the  scheme 
has  been  considerably  enhanced.  Moreover,  the  refined 
scheme  may  decrease  incentives  to  "dump"  or  under  treat  what 
are  perceived  to  be  the  more  costly  types  of  patients. 

Third,  the  predictive  performance  of  the  DRGs  at  the 
patient  level  has  also  improved  under  the  refinement  model. 
For  non-outlier  Medicare  patients  the  percent  of  variance  in 
resource  use  which  is  reduced  by  classifying  patients  into 
groups  (r-square)  was  53.61  for  charges  and  32.91  for  log 
transformed  LOS  under  the  refined  model,  compared  to  39.3  3 
and  23.83  under  the  fifth  revision. 1 

Fourth,    in   terms   of  predicting      per  case  costs  at  the 


1These  statistics  were  produced  with  an  algorithm  that 
identified  3.75  percent  of  the  Medicare  sample  as  outliers. 
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hospital  level  with  PPS  adjustment  factors,  the  predictive 
power  of  the  case-mix  index  using  refined  groups  increased 
by  3.1  percent  from  44.57  percent  for  the  index  using  fifth 
revision  DRGs.  As  a  result  of  the  enhanced  performance  of 
the  case-mix  index,  the  predictive  power  of  other  adjustment 
factors  (teaching  intensity,  urban/rural  location, 
disproportionate  share)  decreased.  This  implies  that  the 
other  adjustment  factors  currently  implemented  in  the 
Medicare  PPS  would  become  less  important  when  the  refinement 
model  is  used  to  adjust  for  the  differences  in  case-mix 
among  hospitals. 

Fifth,  these  refinements  do  not  represent  a  radical 
departure  from  the  current  structure  of  the  DRGs.  In 
particular,  the  implementation  of  the  refined  DRGs  still 
requires  only  information  that  commonly  appears  on  a 
hospital  discharge  abstract.  In  fact,  the  inherent  matrix 
representation  of  the  refined  model  (ADRGs  by  classes)  makes 
the  scheme  conceptually  and  operationally  much  simpler  than 
the  old  system. 

Although  the  refinements  have  considerably  improved  case 
mix  definition  in  terms  of  clinical  acceptability  and 
predictive  validity,  they  also  share  many  of  the  same 
limitations  of  the  fifth  revision  DRGs.  In  particular, 
Refined  DRGs  are  defined  on  the  basis  of  diagnoses  and 
procedures  coded  in  ICD-9-CM.  How  problems  with  the  coding 
scheme     and     coding     conventions     have     blurred  clinically 


important  distinctions  are  well  documented  (Mullin,  1985; 
McMahon  and  Smits,  1986).  The  system's  inability  to  make 
these  distinctions  in  forming  patient  groups  has  limited  the 
predictive  validity  of  RDRGs,  particularly  for  certain  kinds 
of  medical  conditions  and  surgical  procedures.  Also,  group 
definition  is  still  dependent  on  the  ordering  of  the 
diagnoses,  in  terms  of  distinguishing  the  principal  from 
other  diagnoses.  Since  the  ICD-9-CM  codes  are  not  clinically 
mutually  exclusive,  the  same  patient  may  be  assigned  to 
several  different  DRGs  (with  different  payment  levels) 
depending  on  which  of  several  appropriate  diagnoses  is  coded 
first  (Iezzoni  and  Moskowitz,   1986) . 

Previous  studies  have  investigated  and  discussed  the 
specific  limitations  of  the  psychiatric  DRGs  in  MDC  19 
(English,  et.  al.,  1986;  Schumacher,  et.  al.,  1986;  Taube, 
et.  al.,  1984).  While  the  predictive  performance  (r-square) 
of  the  Refined  DRGs  (.0694)  for  non-outlier  patient  charges 
in  MDC  19  is  more  than  twice  that  for  the  fifth  revision 
DRGs  (.0278),  this  performance  is  still  the  lowest  across 
all  MDCs.  This  relatively  poor  performance  is  likely 
attributed  to  the  weak  association  between  medical  diagnosis 
and  use  of  psychiatric  services.  Any  improvement  in 
precision  for  psychiatric  cases  is  unlikely  if  group 
definition  is  restricted  to  the  UHDDS  elements. 

The  extent  to  which  this  restriction  to  UHDDS  elements 
affects  the  precision  of  other  types  of  cases  is  unclear.  It 
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is  likely  that  group  definition  based  on  severity  scoring 
systems  specific  to  particular  medical  or  surgical 
conditions  can  significantly  improve  predictive  validity  for 
those  particular  types  of  hospitalizations.,  Comparisons  of 
predictive  validity  across  studies  involving  severity  of 
illness  measures  and  UHDDS  based  classification  systems- 
such  as  Refined  DRGs  compared  to  PMCs  or  Disease  Staging- 
are  difficult  to  make  given  the  sensitivity  of  predictive 
performance  measures  (r-square)  to  the  particular  outlier 
algorithms  used  by  the  investigators. 

In  terms  of  future  research,  the  DRG  refinement  scheme 
provides  a  structure  that  can  easily  accommodate  further 
refinements.  First,  at  the  MDC  level  it  is  possible  to 
identify  classes  of  patients  with  unique  profiles  of  service 
or  who  are  treated  in  a  limited  number  of  hospitals.  If  the 
underlying  model  of  resource  use  for  these  patients  differs 
radically  from  other  patients  in  the  MDC,  it  is  reasonable 
to  place  these  patients  in  their  own  MDC.  A  good  example  are 
patients  with  AIDs.  The  New  York  state  version  of  the  DRGs 
has  a  24th  MDC  for  patients  with  AIDs  and  AIDs  related 
conditions.  This  MDC  has  fourteen  DRGs  based  on  central 
nervous  system  involvement,  malignancies,  and  serious 
infections   (Robinson,   1988) . 

Second,  within  the  MDC  the  refinement  structure 
initially  isolates  patients  with  extremely  low  (early  death) 
and  high    (temporary  tracheostomy)    costs.    It   is   likely  that 


other  types  of  extreme  cases  can  be  identified  with  UHDDS 
elements.  For  example,  patients  admitted  principally  for 
diagnostic  non-0. R.  procedures  are  likely  to  be  among  the 
low  extremes.  Surgical  patients  with  multiple  trips  to  the 
operating  room  on  the  same  day  are  likely  to  be  among  the 
high  extremes.  These  ad  hoc  refinements,  though  affecting  a 
relatively  small  number  of  patients,  tend  to  have  a  dramatic 
effect  on  the  system's  predictive  validity. 

Third,  there  is  evidence  that  further  partitions  of  the 
medical  and  surgical  ADRGs  would  improve  clinical  coherence 
and  predictive  validity    (McNeil,    et.    al .  ,    1988;  Sanderson, 

1987)  .  For  example,  the  medical  ADRG  138  cardiac  arrhythmia 
and  conduction  disorders  could  be  divided  into  three 
modified  ADRGs:  bradyarrhythmia ;  tachyrhythmia,  except 
atrial    fibrillation;    atrial    fibrillation    (McNeil,    et  al., 

1988)  . 

Fourth,  for  surgical  hospitalizations  at  the  ADRG  level, 
future  research  could  be  directed  at  refinement  based  on 
principal  diagnosis  -  an  indication  of  the  procedure's 
therapeutic  objective.  For  example,  in  the  current  refined 
system,  patients  with  selected  procedures  are  differentiated 
on  the  basis  of  malignancy  (e.g.,  total  mastectomy  for 
malignancy) .  This  differentiation  using  principal  diagnosis 
could  be  made  for  patients  with  other  surgical  procedures 
such  as  hip  replacements  for  arthritis  and  hip  replacements 
for  fractured  neck  of  femur  (Sanderson,   1988) . 
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Finally,  the  contents  of  the  CC  classes  (MB,  MC/  MD  for 
medical  hospitalizations;  S^,  SB,  Sq,  Sp  for  surgical 
hospitalizations)  should  be  further  reviewed  and  evaluated 
for  clinical  coherence,  predictive  validity,  and  potential 
for  "gaming."  For  example,  an  external  physician  reviewer 
suggested  downgrading  the  following  diagnoses  from  the 
highest  surgical  class  SA  to  a  lower  class.  Further  research 
should  also  evaluate  alternative  methods  of  patient 
classification  based  on  these  classes.  The  Refinement  model 
is  hierarchical.  Patients  with  multiple  additional  diagnoses 
are  assigned  to  the  highest  class  corresponding  to  any  of 
these  diagnoses.  It  is  of  interest  to  compare  the 
performance  of  this  model  to  an  additive  effects  model 
(i.e.,  incorporating  information  about  all  the  additional 
diagnoses)  for  several  medical  and  surgical  ADRGs .  This 
study  compared  the  two  models  for  patients  with  congestive 
heart  failure  and  found  a  difference  of  1.57  in  percent 
explained  variance  in  log  charges  (12.75  for  hierarchical 
model;  14.32  for  additive  effects  model).  Although 
improvement  in  r-square  was  very  modest  for  congestive  heart 
failure  patients,  there  may  be  greater  gains  for  other  types 
of  cases. 

In  conclusion,  although  the  severity  issue  motivated 
this  set  of  refinements,  it  is  important  to  emphasize  that 
the  aim  of  the  study  was  not  a  refinement  based  on  severity 
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as  defined  in  terms  of  risk  of  death  or  organ  failure. 
Rather,  the  goal  was  consistent  with  the  original  objective 
of  DRGs:  to  identify  groups  of  patients  with  similar 
resource  profiles.  This  was  accomplished  by  defining  more 
precisely  a  hospital's  product  lines  in  terms  of  patient 
characteristics  -  comorbidities  and  complications  -  with 
different  levels  of  resource  use.  In  this  light,  the 
classes  should  be  considered  an  adjustment  for  case 
complexity  regardless  of  what  made  the  case  more  complex. 
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Figure  2.3 


Illustration  of  the  Process  for  Identifying  the  List  of 
Comorbidities  and  Complications  for  Classes  in  Medical  ADRG  i 
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Figure  2.4 


Distribution  of  the  Differences 
Between  Mean  LOS  for  Patients  who  had  the  CADRG  and  Mean  LOS  for  Baseline  Patients 
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Figure  2.6 


Distribution  of  th«  Ratios  of  the  Differences 
Between  Mean  LOS  for  Patients  who  had  the  CADRG  and  Mean  LOS  for  Baseline  Patients 
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Figure  2. ,7 

Distribution  of  the  Ratios  of  the  Differences 
Between  Mean  Charges  for  Patients  who  had  the  CADRG  and  He an  Charges  for  Baseline  Patients 
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Note:   The  final  refined  DRGs  are  numbered  as  "aaac"  where  "aaa"  is  the  three 
digit  ADRG  number  and  C  is  a  one  digit  number  for  Cxass  (0=D,   1=C,   2=B , 
3=A) .     The  tracheostomy  group  number  is  900  +  MDC  number  and  the  early 
death  group  number  is  800  +  MDC  number. 
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Figure  7.1 
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SCATTER  PLOT  OF  GMLOS  FOR  ADULT  PATIENTS  VS  GMLOS  FOR  PEDIATRIC  PATIENTS 

THE  1986  OHIO  DATABASE  (MEDICAL  ADRG  AND  CLASS,  NON-OUTLIERS) 
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Figure  7.2 
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Figure  8.1 


Notes: 

1  died  within  two  days  of  admission 

2  transferred  to  an  acute  care  hospital  within  four  days  of  admission 

3  PRs  f  {  9390,  9392  > 

DXs    diagnoses  including  principal  and  additional  diagnoses 
PRs  procedures 

NA  set  of  neonate  CCs  assigned  to  Class  A 
Ng  set  of  neonate  CCs  assigned  to  Class  B 
Nc     set  of  neonate  CCs  assigned  to  Class  C 

The  final  RDRGs  are  numbered  as  "aaac"  where  "aaa"  is  the  three  digit  ADRG 
number  and  C  is  a  one  digit  number  for  class  (0=D,  1=C,  2=B,  3=A).  The 
respiratory  assistance  group  numbers  are  9151  and  9152,  the  early  death 
group  number  is  8150,  and  the  early  transfer  group  number  is  8151. 


TABLES 


Table  2.1    Medical  ADRGs,  with  their  Component  DRGs 


AORG  Description 

ORG 

ADRG  Description 

DRG 

009 

SPINAL  DISORDERS  &  INJURIES 

009 

256 

OTHER  MUSC  SYSTEM  &  CONNECTIVE  TISSUE  D I AG 

256 

010 

NERVOUS  SYSTEM  NEOPLASMS 

010,011 

271 

SKIN  ULCERS 

271 

012 

DEGENERATIVE  NERVOUS  SYSTEM  DISORDERS 

012 

272 

MAJOR  SKIN  DISORDERS 

272,273 

013 

MULTIPLE  SCLEROSIS  &  CEREBELLAR  ATAXIA 

013 

274 

MALIGNANT  BREAST  DISORDERS 

274,275 

014 

SPECIFIC  CEREBROVASCULAR  DIS  EXCEPT  TIA 

014 

276 

NON-MALIGANT  BREAST  DISORDERS 

276 

015 

TIA  &  PRECEREBRAL  OCCLUSIONS 

015 

277 

CELLULITIS 

277,278,279 

016 

NONSPECIFIC  CFRFBROVASCUI  AR  DISORDERS 

016,017 

280 

TRAUMA  TO  THE  SKIN,  SUBCUT  TISS  &  BREAST 

280,201 ,282 

018 

CRANIAL  &  PERIPHERAL  NERVE  DISORDERS 

018,019 

283 

MINOR  SKIN  DISORDERS 

283,284 

020 

NERVOUS  SYS  INFECT  EXCEPT  VIRAL  MENINGITIS 

020 

294 

DIABETES  AGE  >  35 

294 

021 

VIRAL  MENINGITIS 

021 

295 

DIABETES  AGE  0-35 

295 

022 

HYPERTENSIVE  ENCEPHALOPATHY 

022 

296 

NUTRITIONAL  &  MISC  METABOLIC  DISORDERS 

296,297,298 

023 

NONTRAUMATIC  STUPOR  &  COMA 

023 

299 

INBORN  ERRORS  OF  METABOLISM 

299 

024 

SEIZURE  &  HEADACHE 

024,025,026 

300 

ENDOCRINE  DISORDERS 

300,301 

027 

TRAUMATIC  STUPOR  &  COMA,  COMA  >1  HR 

027 

316 

RENAL  FAILURE 

316 

028 

TRAUMATIC  STUPOR  &  COMA,  COMA  <1  HR 

028,029,030 

317 

ADMIT  FOR  RENAL  DIALYSIS 

317 

031 

CONCUSSION 

031,032,033 

318 

KIDNEY  &  URINARY  TRACT  NEOPLASMS 

318,319 

034 

OTHER  DISORDERS  OF  NERVOUS  SYSTEM 

034,035 

320 

KIDNEY  &  URINARY  TRACT  INFECTIONS 

320,321,322 

043 

HYPHEMA 

043 

323 

URINARY  STONES  U  LITHOTRIPSY 

323 

044 

ACUTE  MAJOR  EYE  INFECTIONS 

044 

324 

URINARY  STONES 

324 

045 

NEUROLOGICAL  EYE  DISORDERS 

045 

325 

KIDNEY  &  URINARY  TRACT  SIGNS  &  SYMPTOMS 

325,326,327 

046 

OTHER  DISORDERS  OF  THE  EYE 

046,047,048 

328 

URETHRAL  STRICTURE 

328,329,330 

064 

EAR,  NOSE,  MOUTH  &  THROAT  MALIGNANCY 

064 

331 

OTHER  KIDNEY  &  URINARY  TRACT  DIAGNOSES 

331,332,333 

065 

DYSEOUILIBRIUM 

065 

346 

MALIGNANCY,  MALE  REPRODUCTIVE  SYSTEM 

346,347 

066 

EPISTAXIS 

066 

348 

BENIGN  PROSTATIC  HYPERTROPHY 

348,349 

067 

EPIGLOTTITIS 

067 

350 

INFLAMMATION  OF  THE  MALE  REPRODUCTIVE  SYS 

350 

068 

OTITIS  MEDIA  &  URI 

068,069,070 

351 

STERILIZATION,  MALE 

351 

071 

LARYNGOTRACHEITIS 

071 

352 

OTHER  MALE  REPRODUCTIVE  SYSTEM  DIAGNOSES 

352 

072 

NASAL  TRAUMA  &  DEFORMITY 

072 

366 

MALIGNANCY,  FEMALE  REPRODUCTIVE  SYSTEM 

366,367 

073 

OTHER  EAR,  NOSE,  MOUTH  &  THROAT  DIAGNOSES 

073,074 

368 

INFECTIONS,  FEMALE  REPRODUCTIVE  SYSTEM 

368 

078 

PULMONARY  EMBOLISM 

078 

369 

MENSTRUAL  &  OTHER  FEMALE  REPROD  SYS  D I AG 

369 

079 

RESPIRATORY  INFECTIONS  S  INFLAMMATIONS 

079,080,081 

372 

VAGINAL  DELIVERY  U  COMPLICATING  DIAG 

372 

082 

RESPIRATORY  NEOPLASMS 

082 

373 

VAGINAL  DELIVERY  U/O  COMPLICATING  DIAG 

373 

083 

MAJOR  CHEST  TRAUMA 

083,084 

376 

POSTPART  &  POST  ABORTION  DIAG  U/O  OR  PROC 

376 

085 

PLEURAL  EFFUSION 

085,086 

378 

ECTOPIC  PREGNANCY 

378 

087 

PULMONARY  EDEMA  &  RESPIRATORY  FAILURE 

087 

379 

THREATENED  ABORTION 

379 

088 

CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASE 

088 

380 

ABORTION  U/O  DSC 

380 

089 

S IMTLE  PNEUMONIA  &  PLEURISY 

089,090,091 

382 

FALSE  LABOR 

302 

092 

INTERSTITIAL  LUNG  DISEASE 

092,093 

383 

OTHER  ANTEPARTUM  DIAG  U  MEDICAL  COMPLIC 

383 

094 

PNEUMOTHORAX 

094,095 

384 

OTHER  ANTEPARTUM  DIAG  W/O  MEDICAL  COMPLIC 

384 

096 

BRONCHITIS  &  ASTHMA 

096,097,098 

306 

BIRTH  WEIGHT  <1000  GRAMS 

099 

RESPIRATORY  SIGNS  &  SYMPTOMS 

099,100 

388 

BIRTH  WEIGHT  1000-2499  GRAMS 

101 

OTHER  RESPIRATORY  SYSTEM  DIAGNOSES 

101,102 

391 

BIRTH  WEIGHT  >=2500  GRAMS 

121 

CIRCULATORY  DISORDERS  W  AMI 

121,122,123 

395 

RED  BLOOD  CELL  DISORDERS 

395,396 

124 

CIRCULATORY  DISORDERS  EXCEPT  AMI 

124,125 

397 

COAGULATION  DISORDERS 

397 

126 

ACUTE  &  SUBACUTE  ENDOCARDITIS 

126 

398 

RETICULOENDOTHELIAL  S  IMMUNITY  DISORDERS 

398,399 

127 

HEART  FAILURE  &  SHOCK 

127 

403 

LYMPHOMA  &  NON-ACUTE  LEUKEMIA 

403,404 

128 

DEEP  VEIN  THROMBOPHLEBITIS 

128 

405 

ACUTE  LEUKEMIA  U/O  MAJOR  O.R.  PROCEDURE 

405,473 

129 

CARDIAC  ARREST,  UNEXPLAINED 

129 

409 

RADIOTHERAPY 

409 

130 

PERIPHERAL  VASCULAR  DISORDERS 

130,131 

410 

CHEMOTHERAPY 

410 

132 

ATHEROSCLEROSIS 

132,133 

41 1 

HISTORY  OF  MALIGNANCY  W/O  ENDOSCOPY 

411 

134 

HYPERTENSION 

134 

412 

HISTORY  OF  MALIGNANCY  W  ENDOSCOPY 

412 

135 

CARDIAC  CONGENITAL  &  VALVULAR  DISORDERS 

135,136,137 

413 

OTHER  MYEL  DIS  OR  POORLY  DIFF  NEOPL  DIAG 

413,414 

138 

CARDIAC  ARRHYTHMIA  &  CONDUCTION  DISORDERS 

138,139 

416 

SEPTICEMIA 

416,417 

140 

ANGINA  PECTORIS 

140 

418 

POSTOPERATIVE  &  POST - TRAUMAT I C  INFECTIONS 

418 

141 

SYNCOPE  &  COLLAPSE 

141,142 

419 

FEVER  OF  UNKNOWN  ORIGIN 

419,420,422* 

143 

CHEST  PAIN 

143 

421 

VIRAL  ILLNESS 

421,422* 

144 

OTHER  CIRCULATORY  SYSTEM  DIAGNOSES 

144,145 

423 

OTHER  INFECTIOUS  &  PARASITIC  DISEASES  DIAG 

423 

172 

DIGESTIVE  MALIGNANCY 

172,173 

425 

ACUTE  ADJ  REA  &  DISTURB  OF  PSYCHOSOC  DYSF 

425 

174 

G.I.  HEMORRHAGE 

174,175 

426 

DEPRESSIVE  NEUROSES 

426 

176 

COMPLICATED  PEPTIC  ULCER 

176 

427 

NEUROSES  EXCEPT  DEPRESSIVE 

427 

177 

UNCOMPLICATED  PEPTIC  ULCER 

177,178 

428 

PERSONALITY  &  IMPULSE  CONTROL 

428 

179 

INFLAMMATORY  BOWEL  DISEASE 

179 

429 

ORGANIC  DISTURBANCES  &  MENTAL  RETARDATION 

429 

180 

G.I.  OBSTRUCTION 

180,181 

430 

PSYCHOSES 

430 

182 

ESOPHAGITIS,  GASTROENT  &  MISC  DIGEST 

182,183,184 

431 

CHILDHOOD  MENTAL  DISORDERS 

431 

185 

DENTAL  &  ORAL  DIS  EXCEPT  EXTRAC  &  RESTOR 

185,186 

432 

OTHER  MENTAL  DISORDER  DIAGNOSES 

432 

187 

DENTAL  EXTRACTIONS  &  RESTORATIONS 

187 

433 

ALCOHOL/DRUG  ABUSE  OR  DEPENDENCE,  LEFT  AMA 

433 

188 

OTHER  DIGESTIVE  SYSTEM  DIAGNOSES 

188,189,190 

434 

ALC/DRUG  ABUSE  OR  DEPEND  OR  OTH  TREAT 

434,435 

202 

CIRRHOSIS  &  ALCOHOLIC  HEPATITIS 

202 

436 

ALC/DRUG  DEPENDENCE  W  REHAB  THERAPY 

436 

203 

MALIG  OF  HEPATOBILIARY  SYS  OR  PANCREAS 

203 

437 

ALC/DRUG  DEPEND,  REHAB  &  DETOX  THERAPY 

437 

204 

DISORDERS  OF  PANCREAS  EXCEPT  MALIGNANCY 

204 

438 

NO  LONGER  VALID 

438 

205 

DISORDERS  OF  LIVER  EXC  MAL I G, CI RR , ALC  HEPA 

205,206 

444 

MULTIPLE  TRAUMA 

439 

207 

DISORDERS  OF  THE  BILIARY  TRACT 

207,208 

447 

ALLERGIC  REACTIONS 

447,448 

235 

FRACTURES  OF  FEMUR 

235 

449 

POISONING  &  TOXIC  EFFECTS  OF  DRUGS 

449,450,451 

236 

FRACTURES  OF  HIP  &  PELVIS 

236 

452 

COMPLICATIONS  OF  TREATMENT 

452,453 

237 

SPRAINS  &  D1SLOC  OF  HIP,  PELVIS  &  THIGH 

237 

454 

OTHER  INJURY,  POISONING  &  TOXIC  EFF  DIAG 

454,455 

238 

OSTEOMYELITIS 

238 

456 

BURNS,  TRANSFERRED  TO  ANOTHER  FACILITY 

456 

239 

PATH  FRACTURES  &  MUSC  &  CONN  TISS  MALIG 

239 

457 

EXTENSIVE  BURNS  W/O  O.R.  PROCEDURE 

457 

240 

CONNECTIVE  TISSUE  DISORDERS 

240,241 

460 

NON-EXTENSIVE  BURNS  W  SKIN  GRAFT 

460 

"5/  "5 

SEPTIC  ARTHRITIS 

242 

462 

REHAB  1 L I  TAT  ION 

462 

"7/  "7 
CH  J 

MEDICAL  BACK  PROBLEMS 

243 

463 

SIGNS  &  SYMPTOMS 

463,464 

244 

RONF  rn^FA^F5;  £  "^PFTIFtr  AR  THROPATH  I F^ 

OUML     u  I  .i  l  i 1   ■  l_  o    or    JrLUn  1  L    nl\  1  ni\Ur  n  1  flit  3 

244,245 

465 

465,466 

246 

NON-SPECIFIC  ARTHROPATHIES 

246 

467 

OTHER  FACTORS  INFLUENCING  HEALTH  STATUS 

467 

247 

SIGNS  &  SYMPTOMS  OF  MUSC  SYS  &  CONN  TISSUE 

247 

469 

PRINCIPAL  DIAG  INVALID  AS  DISCHARGE  DIAG 

469 

248 

TENDONITIS,  MYOSITIS  &  BURSITIS 

248 

470 

UNGROUPABLE 

470 

249 

AFTERCARE,  MUSC  SYSTEM  &  CONNECTIVE  TISSUE 

249 

474 

RESPIRATORY  SYS  DIAG  WITH  TRACHEOSTOMY 

474 

250 

FX,  SPRN,  STRN  &  DISL  OF  UPARM,  HAND,  FOOT 

250,251,252 

475 

RESPIRATORY  SYS  DIAG  WITH  VENT  SUPPORT 

475 

253 

FX,  SPRN,  &  DISL  OF  UPARM,  HAND,  FOOT 

253,254,255 

*  ADRG  mapping  depends  on  principal  diagnosis 
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Tafate  2.1 

Surgical  ADRGs, 

with  their  Component  DRGs 

ADRG  Description 

ORG 

ADRG  Description 

ORG 

001  CRANIOTOMY  EXCEPT  FOR  TRAUMA 

001,003* 

230  LOC  EXCIS  &  REHOV  OF  DEVICE  OF  HIP  &  FEMUR 

230 

002  CRANIOTOMY  FOR  TRAUMA 

002,003* 

231  LOC  EXCIS  &  REMOV  OF  DEVICE  EX  HIP  &  FEMUR 

231 

004  SPINAL  PROCEDURES 

004 

232  ARTHROSCOPY 

232 

005  EXTRACRANIAL  VASCULAR  PROCEDURES 

005 

233  OTHER  MUSC  SYS  &  CONN  TISS  O.R.  PROC 

233,234 

006  CARPAL  TUNNEL  RELEASE 

006 

257  TOTAL  MASTECTOMY  FOR  MALIGNANCY 

257,258 

007  PERIPH  &  CRANIAL  NERVE  &  OTHER  NERV  PROC 

007,008 

259  SUBTOTAL  MASTECTOMY  FOR  MALIGNANCY 

259,260 

036  RETINAL  PROCEDURES 

036 

261  BREAST  PROC,  NON-MALIG  EX  BIOP  &  LOC  EXCIS 

261 

037  ORBITAL  PROCEDURES 

037 

262  BREAST  BIOPSY  &  LOCAL  EXCIS  FOR  NON-MALIG 

262 

038  PRIMARY  IRIS  PROCEDURES 

038 

263  SKIN  GRAFT  &/OR  D3RID,  SKN  ULCR  OR  CELLU 

263,264 

039  LENS  PROCEDURES  WITH  OR  WITHOUT  VITRECTOMY 

039 

265  SKIN  GRAFT  &/OR  DBRID  EX  SKN  ULCR  OR  CELLU 

265,266 

040  EXTRAOCULAR  PROCEDURES  EXCEPT  ORBIT 

040,041 

267  PERIANAL  &  PILONIDAL  PROCEDURES 

267 

042  INTRAOCULAR  PROC  EXC  RETINA,  IRIS  &  LENS 

042 

268  SKIN,  SUBCUT  TISSUE  &  BREAST  PLASTIC  PROC 

268 

049  MAJOR  HEAD  &  NECK  PROCEDURES 

049 

269  OTHER  SKIN,  SUBCUT  TISS  &  BREAST  O.R.  PROC 

269,270 

050  SIALOADENECTOMY 

050 

285  AMPUT  OF  LOWER  LIMB  FOR  ENDO,NUTR,&  METAB 

285 

051  SALIVARY  GLAND  PROC  EXCEPT  SIALOADENECTOMY 

051 

286  ADRENAL  &  PITUITARY  PROCEDURES 

286 

052  CLEFT  LIP  &  PALATE  REPAIR 

052 

287  SKN  GFT  &  WND  DBRID  FOR  ENDO,  NUTR  &  METAB 

287 

053  SINUS  &  MASTOID  PROCEDURES 

053,054 

288  O.R.  PROCEDURES  FOR  OBESITY 

288 

055  MISC  EAR,  NOSE,  MOUTH  &  THROAT  PROCEDURES 

055 

289  PARATHYROID  PROCEDURES 

289 

056  RHINOPLASTY 

056 

290  THYROID  PROCEDURES 

290 

057  T&A  PROC,  EXC  TONSILL  &/OR  ADENOID  ONLY 

057,058 

291  THYROGLOSSAL  PROCEDURES 

291 

059  TONSILLECTOMY  &/OR  ADENOMECTOMY  ONLY 

059,060 

292  OTHER  ENDOCRINE,  NUTRIT  &  METAB  O.R.  PROC 

292,293 

061  MYRINGOTOMY  W  TUBE  INSERTION 

061,062 

302  KIDNEY  TRANSPLANT 

302 

063  OTHER  EAR,  NOSE,  MOUTH  &  THROAT  O.R.  PROC 

063 

303  KIDNEY, URETER  &  MAJ  BLADDER  PROC  FOR  NEOPL 

303 

075  MAJOR  CHEST  PROCEDURES 

075 

304  KIDNEY, URETER  &  MAJ  BLAD  PROC,  NON-NEOPL 

304,305 

076  OTHER  RESP  SYSTEM  O.R.  PROCEDURES 

076,077 

306  PROSTATECTOMY 

306,307 

103  HEART  TRANSPLANT 

103 

308  MINOR  BLADDER  PROCEDURES 

308,309 

104  CARDIAC  VALVE  PROC  W  PUMP  &  W  CARD  CATH 

104 

310  TRANSURETHRAL  PROCEDURES 

310,311 

105  CARDIAC  VALVE  PROC  W  PUMP  &  W/O  CARD  CATH 

105 

312  URETHRAL  PROCEDURES 

312,313,314 

106  CORONARY  BYPASS  W  CARDIAC  CATH 

106 

315  OTHER  KIDNEY  &  URINARY  TRACT  O.R.  PROC 

315 

107  CORONARY  BYPASS  W/O  CARDIAC  CATH 

107 

334  MAJOR  MALE  PELVIC  PROCEDURES 

334,335 

108  OTHER  CARDIOTHOR  OR  VASCULAR  PROC,  W  PUMP 

108 

336  TRANSURETHRAL  PROSTATECTOMY 

336,337 

109  OTHER  CARDIOTHORACIC  PROCEDURES  W/O  PUMP 

109 

338  TESTES  PROCEDURES,  FOR  MALIGNANCY 

338 

110  MAJOR  RECONSTRUCTIVE  VASC  PROC  W/O  PUMP 

110,111 

339  TESTES  PROCEDURES,  NON-MALIGNANCY 

339,340 

112  VASCULAR  PROC  EXCEPT  MAJOR  RECONS  W/O  PUMP 

112 

341  PENIS  PROCEDURES 

341 

113  AMPUT  FOR  CIRC  SYSTEM  EXC  UPPER  LIMB  &  TOE 

113 

342  CIRCUMCISION 

342,343 

114  UPPER  LIMB  &  TOE  AMPUTATION  FOR  CIRC  SYS 

114 

344  OTHER  MALE  REPROO  SYS  O.R.  PROC  FOR  MALIG 

344 

115  PERM  CARD  PACE  IMPL  W/  AMI,  HRT  FAIL/SHK 

115 

345  OTHER  MALE  REPROO  SYS  O.R.  PROC  EX  MALIG 

345 

116  PERM  CARD  PACE  IMPL  W/O  AMI ,  HRT  FAIL/SHK 

116 

353  PELVIC  EVIS,  RAD  HYSTER  &  RAD  VULVECTOMY 

353 

117  CARD  PACE  REV  EXC  DEVICE  REPLACEMENT 

117 

354  UTER,ADNEXA  PROC  FOR  NON-OVAR/ADNEXA  MALIG 

354,355 

118  CARD  PACE  DEVICE  REPLACEMENT 

118 

356  FEMALE  REPROO  SYS  RECONSTRUCTIVE  PROC 

356 

119  VEIN  LIGATION  &  STRIPPING 

119 

357  UTER  &  AD N EX A  PROC  FOR  OVAR/ADNEXAL  MALIG 

357 

120  OTHER  CIRCULATORY  SYSTEM  O.R.  PROCEDURES 

120 

358  UTERINE  &  ADNEXA  PROC  FOR  NON-MALIGNANCY 

358,359 

146  RECTAL  RESECTION 

146,147 

360  VAGINA,  CERVIX  &  VULVA  PROCEDURES 

360 

148  MAJOR  SMALL  &  LARGE  BOWEL  PROCEDURES 

148,149 

361  LAPAROSCOPY  &  INCIS  TUBAL  INTERRUPTION 

361 

150  PERITONEAL  ADHESIOLYSIS 

150,151 

362  ENDOSCOPIC  TUBAL  INTERRUPTION 

362 

152  MINOR  SMALL  &  LARGE  BOWEL  PROCEDURES 

152,153 

363  DSC,  CONIZATION  &  RADIO- IMPLANT,  FOR  MALIG 

363 

154  STCMACH,  ESOPHAGEAL  &  DUODENAL  PROCEDURES 

154,155,156 

364  D&C,  CONIZATION  EXCEPT  FOR  MALIGNANCY 

364 

157  ANAL  &  STOMAL  PROCEDURES 

157,158 

365  OTHER  FEMALE  REPRODUCTIVE  SYSTEM  O.R.  PROC 

365 

159  HERNIA  PROC  EXCEPT  INGUINAL  &  FEMORAL 

159,160+ 

370  CESAREAN  SECTION 

370,371 

161  INGUINAL  &  FEMORAL  HERNIA  PROCEDURES 

161,162+ 

374  VAGINAL  DELIVERY  W  STERILIZATION  &/OR  D&C 

374 

164  APPENDECTOMY  W  COMPLICATED  PRINCIPAL  DIAG 

164,165 

375  VAGINAL  DEL  W  OR  PROC  EXC  STERIL  &/OR  D&C 

375 

166  APPENDECTOMY  W/O  COMPLIC  PRINCIPAL  DIAG 

166,167 

377  POSTPART  &  POST  ABORTION  DIAG  W  OR  PROC 

377 

168  MOUTH  PROCEDURES 

168,169 

381  ABORTION  W  D&C,  ASPIR  CURET  OR  HYSTEROTOMY 

381 

170  OTHER  DIGESTIVE  SYSTEM  O.R.  PROCEDURES 

170,171 

392  SPLENECTOMY 

392,393 

191  PANCREAS,  LIVER  &  SHUNT  PROCEDURES 

191,192 

394  OTHER  O.R.  PROCEDURES  OF  THE  BLOOD 

394 

193  BIL  TR  PROC  EXC  ONLY  TOT  CHOL  W  OR  W/O  CDE 

193,194 

400  LYMPHOMA  &  LEUKEMIA  W  MAJOR  O.R.  PROCEDURE 

400 

195  TOTAL  CHOLECYSTECTOMY  W  C.D.E. 

195,196 

401  LYMPHOMA  &  NON-ACUTE  LEUKE  W  OTH  OR  PROC 

401 ,402 

197  TOTAL  CHOLECYSTECTOMY  W/O  C.D.E. 

197,198 

406  MYEL  DIS  OR  POOR  DIFF  NEOPL  W  MAJ  OR  PROC 

406,407 

199  HEPATOBILIARY  DIAGNOSTIC  PROC  FOR  MALIG 

199 

408  MYEL  DIS  OR  POOR  DIFF  NEOPL  W  OTH  O.R. PROC 

408 

200  HEPATOBILIARY  DIAG  PROC  FOR  NON-MALIG 

200 

415  O.R.  PROC  FOR  INFECTIOUS  &  PARASITIC  DIS 

415 

201  OTHER  HEPATOBILIARY  OR  PANCREAS  O.R.  PROC 

201 

424  O.R.  PROC  W  PRINCIPAL  DIAG  OF  MENTAL  ILL 

424 

209  MAJOR  JOINT  &  LIMB  REATTACHMENT  PROCEDURES 

209 

439  SKIN  GRAFTS  FOR  INJURIES 

439 

210  HIP  &  FEMUR  PROCEDURES  EXCEPT  MAJOR  JOINT 

210,211,212 

440  WOUND  DEBRIDEMENTS  FOR  INJURIES 

440 

213  AMPUTATION  FOR  MUSC  SYS  &  CONN  TISSUE 

213 

441  HAND  PROCEDURES  FOR  INJURIES 

441 

214  BACK  S  NECK  PROCEDURES 

214,215 

442  OTHER  O.R.  PROCEDURES  FOR  INJURIES 

442,443 

216  BIOPSIES  OF  MUSC  SYS  &  CONNECTIVE  TISSUE 

216 

458  NON-EXTENS  BURNS  W  SKIN  GRAFT 

458 

217  UND  DEBRID  &  SKN  GRFT  EXC  HAND,  FOR  MUSC 

217 

459  NON-EXTENS  BURNS  W  WOUND  DBRID/OTH  OR  PROC 

459 

218  LOWER  EXTREM  &  HUM  PROC  EXC  HIP, FOOT, FEMUR 

218,219,220 

461  OR  PROC  W  DIAG  OF  OTH  CONTAC  W  HEALTH  SEKV 

HO  1 

221  KNEE  PROCEDURES 

221 ,222 

4oo  EXTENS  O.K.  PROC  UMKtL 

MOO 

223  MAJ  SHOULD/ELB  OR  OTH  UP  EXTREM  PROC 

223+ 

471  BILAT  OR  MULT  MAJ  JT  PROCS  OF  LOWER  EXTREM 

471 

224  SHOULD, ELB  OR  LOWARM  PROC, EXC  MAJ  JT 

223+, 224 

472  EXTENSIVE  BURNS  W  O.R.  PROCEDURE 

472 

225  FOOT  PROCEDURES 

225 

476  PROSTATIC  O.R.  PROC  UNREL 

476 

226  SOFT  TISSUE  PROCEDURES 

226,227 

477  NON-EXTENS  O.R.  PROC  UNREL 

477 

228  MAJ  THUMB  OR  JT,  HAND  OR  WRIST  PROC 

228+ 

229  HAND  OR  WRIST  PROC,  EX  MAJ  JT  PROC 

228+, 229 

*  ADRG  mapping  depends  on  principal  diagnosis 

+  ADRG  mapping  depends  on  OR  procedure 
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Table  2.2 


Number  of  Patients  in  Sample  of  1984  Maryland  Hospital 
Discharge  Data  Base  by  MDC 


Records 

Invalid 

Records 

MDC 

Input 

L0S/CHG 

Age  <  18 

Output 

1  M 

29211 

606 

3279 

25326 

1  S 

6788 

103 

397 

6288 

2  M 

1459 

99 

383 

977 

2  S 

16712 

384 

666 

15662 

3  M 

6832 

401 

2115 

4316 

3  S 

17284 

1029 

7223 

9032 

4  M 

40170 

451 

7498 

32221 

4  S 

2559 

19 

106 

2434 

5  M 

65341 

910 

530 

63901 

5  S 

10992 

82 

245 

10665 

6  M 

33728 

952 

5371 

27405 

6  S 

30992 

417 

3089 

27486 

7  M 

7794 

114 

116 

7564 

7  S 

8319 

20 

70 

8229 

8  M 

29276 

526 

1897 

26853 

8  S 

35502 

749 

3338 

31415 

9  M 

8993 

318 

1154 

7521 

9  S 

10826 

778 

645 

9403 

10  M 

10987 

96 

1176 

9715 

10  S 

2181 

6 

80 

2095 

11  M 

13404 

361 

959 

12084 

11  S 

6902 

108 

259 

6535 

12  M 

1930 

148 

67 

1715 

12  S 

7277 

110 

656 

6511 

13  M 

3550 

132 

375 

3043 

13  S 

21426 

1068 

249 

20109 

14  M 

50314 

1389 

3289 

45636 

14  S 

19766 

914 

840 

18012 

15 

57530 

57530 

16  M 

4235 

90 

559 

3586 

16  S 

609 

31 

105 

473 

17  M 

8079 

159 

494 

7426 

17  S 

1774 

21 

59 

1694 

18  M 

6015 

81 

1922 

4012 

18  S 

741 

2 

45 

694 

19  M 

15182 

258 

1297 

13627 

19  S 

376 

0 

20 

356 

20 

9337 

246 

124 

8967 

21  M 

7703 

452 

1284 

5967 

21  S 

3000 

65 

302 

2633 

22  M 

585 

15 

233 

337 

22  S 

419 

3 

1  04 

23  M 

1990 

175 

231 

1584 

23  S 

424 

22 

35 

367 

DRG  468 

8344 

DRG  469 

121 

DRG  470 

423 

Total 

627402 

13910 

52886 

560606 

Table  2.3 
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Number  of  Patients  in  Sample  of  1984  California  Hospital 
Discharge  Data  Base  by  MDC 


Records 

Invalid 

Nonacute 

Other 

Records 

MDC 

Input 

TJOS/CHG 

Age<18 

Hospital  Excl  Hosp 

Output 

01S 

36,177 

3,011 

2,907 

24 

3,686 

26,549 

01M 

155,867 

14,633 

17,534 

2,762 

14,224 

106,714 

02S 

59,593 

7,327 

2,150 

0 

5,267 

44,849 

02M 

6,529 

1,118 

1,578 

13 

360 

3,460 

03S 

65,779 

11,724 

19,892 

2 

3,589 

30,572 

03M 

29,788 

4,656 

7,855 

39 

1,979 

15,259 

04S 

12,214 

1,186 

486 

3 

1,180 

9,359 

04M 

225 , 146 

20,560 

36,202 

944 

19,120 

148 , 320 

05S 

65,590 

4,346 

2,185 

14 

6,750 

52,295 

05M 

329,763 

34,199 

3,940 

881 

34,320 

256,423 

06S 

157,778 

17,949 

14,325 

5 

15,492 

110,007 

06M 

163 , 145 

18,263 

19,473 

321 

14,954 

110,134 

07S 

42,974 

4,458 

481 

0 

4,714 

33,321 

07M 

41,988 

4,275 

1,012 

171 

4,147 

32,383 

08S 

189,609 

21,215 

15,452 

22 

17,694 

135,226 

08M 

137,603 

11,508 

8,553 

2,081 

14,800 

100,661 

09S 

49,350 

7,184 

2,360 

19 

4,273 

35,514 

09M 

47,577 

5,537 

4,796 

515 

3,648 

33,081 

10S 

10,546 

1,095 

400 

3 

853 

8,195 

10M 

59,001 

4,521 

6,179 

195 

5,119 

42,987 

US 

35,955 

3,548 

1,416 

5 

3,199 

27,787 

11M 

60,141 

7,310 

3,613 

217 

5,240 

43,761 

12S 

42,195 

5,615 

2,519 

0 

3,914 

30,147 

12M 

7,851 

1,363 

243 

45 

614 

5,586 

13S 

113,352 

17,910 

1,303 

0 

10,878 

83,261 

13M 

16,491 

2,604 

1,294 

38 

1,166 

11,389 

14S 

136,859 

19,570 

3,714 

0 

12,773 

100,802 

14M 

361,485 

62,761 

14,917 

4 

31,884 

251,919 

15 

432,342 

432,342 

16S 

3,871 

576 

651 

0 

O  T  C 

275 

2,369 

16M 

22,300 

2,953 

3,426 

40 

1,496 

14,385 

17S 

9,001 

1,159 

261 

9 

804 

6,768 

17M 

43,824 

4,645 

3,137 

189 

3,902 

31,951 

18S 

4,674 

352 

276 

4 

409 

3,633 

18M 

31,200 

3,483 

7,101 

98 

2,333 

18,185 

19S 

1,070 

45 

41 

33 

103 

848 

19M 

123,004 

6,221 

12,196 

35, 293 

11,9/9 

57,315 

20 

54,884 

4,748 

1,537 

13, 763 

3,463 

31, 373 

21S 

19,722 

1,787 

1,503 

5 

1,556 

14,871 

21M 

44,234 

6,414 

6,532 

125 

3,195 

27,968 

22M 

2,616 

247 

839 

17 

126 

1,387 

22S 

2,142 

81 

439 

1 

156 

1,465 

23S 

2,617 

474 

166 

86 

160 

1,731 

23M 

21,691 

3,938 

1,551 

3,025 

1,672 

11,505 

DRG  468 

30,630 

DRG  469 

161 

DRG  470 

788 

Total 

3,511,117 

356,569 

236,435 

61,011 

277,466  2,548,057 

Table  2.4 


Number  of  Patients  in  Sample  of  FY  1986  MEDPAR 
Data  Base  by  MDC 


Records 

Invalid 

Age 

NonAcute 

Before 

After 

MDC 

Input 

L0S/CHG 

<18 

Hospital 

Sampling  Sampling 

OIK 

145,420 

1 

18 

6 

145,395 

74,711 

01S 

19,201 

0 

1 

0 

19,200 

10,710 

02M 

3,132 

0 

1 

0 

3,131 

3,131 

02S 

23,105 

0 

0 

1 

23,104 

12,643 

03M 

19,918 

0 

7 

1 

19,910 

12,500 

03S 

10,423 

0 

1 

0 

10,422 

9,283 

04M 

232,848 

0 

17 

5 

232,826 

117,940 

04S 

8,945 

0 

0 

0 

8,945 

4,426 

05M 

414,902 

0 

11 

7 

414,884 

208,246 

05S 

69,638 

0 

4 

1 

69,633 

39,955 

06M 

142,557 

0 

35 

2 

142,520 

71,593 

06S 

86,595 

0 

8 

2 

86,585 

44,958 

07M 

31,181 

0 

2 

7 

31,172 

15,439 

07S 

30 , 801 

0 

0 

3 

30,798 

17,192 

08M 

83,658 

0 

7 

2 

83,649 

44,778 

08S 

96,500 

0 

6 

2 

96,492 

52,814 

09M 

30,296 

0 

2 

0 

30,294 

15,755 

09S 

25,689 

0 

0 

0 

25,689 

15,035 

10M 

69,442 

1 

11 

3 

69,427 

35,001 

10S 

5,382 

0 

1 

0 

5,381 

5,381 

11M 

64,273 

0 

65 

2 

64,206 

32,551 

US 

34,400 

0 

75 

0 

34,325 

18,384 

12M 

8,893 

0 

0 

1 

8,892 

5,538 

12S 

48,160 

0 

1 

0 

48,159 

25,400 

13M 

2,863 

0 

1 

1 

2,861 

2,861 

13S 

21,275 

0 

0 

0 

21,275 

13,486 

14M 

571 

0 

0 

0 

571 

571 

14S 

322 

0 

0 

0 

322 

322 

15M 

26 

0 

0 

0 

26 

16M 

20,689 

0 

17 

1 

20,671 

10,197 

16S 

900 

0 

2 

0 

898 

898 

17M 

36,574 

0 

1 

0 

36,573 

19,988 

17S 

6,627 

0 

0 

0 

6,627 

4,533 

18M 

28,533 

1 

23 

1 

28,508 

14,823 

18S 

3,979 

0 

2 

0 

3,977 

1,945 

19M 

25,675 

2 

3 

64 

25,606 

13,098 

19S 

741 

0 

1 

0 

740 

740 

20M 

9,081 

0 

0 

2,448 

6,633 

4,303 

21M 

17,984 

0 

22 

1 

17,961 

10,544 

21S 

10,904 

0 

25 

0 

10,879 

6,144 

22M 

622 

0 

0 

0 

622 

622 

22S 

594 

0 

0 

0 

594 

594 

23M 

6,714 

0 

13 

68 

6,633 

5,158 

23S 

1,987 

0 

1 

0 

1,986 

1,986 

DRG  468  14,016 

DRG  469  1 

DRG  470  3,849 

DRG  476  2,094 

DRG  477  7,579 


Total  1,929,559 


5 


384 


2,629  1,899,002  1,006,177 


Table  2.5 


Diagnosis  Codes  in  the  ADRG  and  CADRG  for  Hypertension 


ADRG: 

4010  malignant  hypertension 

4011  benign  hypertension 
4019    hypertension  NOS 

40200  mal  hyperten  hrt  dis  NOS 
40210  ben  hyperten  hrt  dis  NOS 
40290  hypertensive  hrt  dis  NOS 
404  0    mal  hypert  hrt/ renal  dis 
4  041    ben  hypert  hrt/renal  dis 
4049     hypert  hrt/renal  dis  NOS 
40501  mal  renovasc  hypertens 
40509  mal  second  hypert  NEC 
40511  benign  renovasc  hyperten 
40519  benign  second  hypert  NEC 
40591  renovasc  hypertension 
40599  second  hypertension  NEC 


CADRG: 

4010      malignant  hypertension 

40200    mal  hyperten  hrt  dis  NOS 

4040      mal  hyperten  hrt/renal  dis 

4  0501    mal  renovasc  hypertens 
40509    mal  second  hyperten  NEC 


Table  2.6 


Number  of  DRGs  in  Correlation  Coefficient  Intervals  of  .  1 
Between  Log(LOS)  and  Log(Adj  CHG) ,  Between  Log(LOS)  and  Log(CHG) , 

and  Between  Adj  CHG  and  CHG 
The  1984  Maryland  Hospital  Discharge  Data  Base 


Range  of  Log(LOS)  and        Log  (LOS)  and  Adj  CHG  and 

Coefficients  LogCAdi  CHG)  Log(CHG)  CHG 

0  -  .1  0  1  0 

.1  -  .2  0  0  0 

.2  -  .3  0  0  0 

.3  -  .4  3  2  0 

.4  -  .5  2  3  0 

.5  -  .6  6  10  0 

.6  -  .7  20  23  0 

.7  -  .8  70  82  0 

.8  -  .9  278  289  0 

.9-1.  90  59  469 
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Table  2.9 

Ratio  of  Maximum  and  Minimum  Eigenvalues 
of  the  Matrix,  XTX 


ADRG  Description  Ratio 
Medical  ADRGs  in  MDC  4 

078  Pulmonary  Embolism  6.13 

079  Respiratory  Infections  &  Inflammations  3.25 

082  Respiratory  Neoplasms  3.24 

083  Major  Chest  Trauma  12.44 
085  Pleural  Effusion  6.39 

087  Pulmonary  Edema  &  Resporatory  Failure  4.33 

088  Chronic  Obstructive  Pulmonary  Disease  2.38 

089  Simple  Pneumonia  &  Pleurisy  2.56 
092  Interstitial  Lung  Disease  7.39 
094  Pneumothorax  13.68 
096  Bronchitis  &  Asthma  2.83 
099  Respiratory  Signs  &  Symptoms  ,  7.11 
101  Other  Respiratory  System  Diagnoses  6.10 

Surgical  ADRGs  in  MDC  5 

103  Heart  Transplant  37.59 

104  Cardiac  Valve  Proc  W  Pump  &  W  Card  Cath  12.47 

105  Cardiac  Valve  Proc  W  Pump  &  W/0  Card  Cath  16.43 

106  Coronary  Bypass  W  Cardiac  Cath  7.42 

107  Coronary  Bypass  W/0  Cardiac  Cath  6.08 

108  Other  Cardiothor  Or  Vascular  Proc,  W  Pump  14.14 

109  Other  Cardiothoracic  Procedures  W/0  Pump  18.30 

110  Major  Reconstructive  Vase  Proc  W/0  Pump  6.95 

112  Vascular  Proc  Except  Major  Recons  W/0  Pump  11.02 

113  Amput  For  Circ  System  Exc  Upper  Limb  &  Toe  10.58 

114  Upper  Limb  &  Toe  Amputation  For  Circ  Sys  8.71 

115  Perm  Card  Pace  Impl  W/Ami,  Hrt  Fail/Shk  11.92 

116  Perm  Card  Pace  Impl  W/0  Ami,  Hrt  Fail/Shk  4.11 

117  Card  Pace  Rev  Exc  Device  Replacement  7 . 36 

118  Card  Pace  Device  Replacement  5.82 

119  Vein  Ligation  &  Stripping  8.72 

120  Other  Circulatory  System  O.R.  Procedures  11.83 
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Table  2.15 

Percent  Distribution  of  Discharges  in  Maryland  and  California 
Data  Bases  by  Class  Within  Selected  High  Frequency  CADRGs 

Medical  Discharges 


Class 

MB 

MC 

MD 

Other  Disorders  of  the  Eye 

5.6 

90.5 

3.9 

Respiratory  Infections  and  Inflammations 

97.8 

1.9 

0.2 

Cardiac  Arrest,  Unexplained 

95.8 

4  .  1 

.  1 

Specific  Cerebrovascular  Disorders 
Exc  TIA 

63.8 

35.  3 

0.9 

Pneumothorax 

51.2 

46.8 

2  .  0 

Gastrointestinal  Hemorrhage 

44  .  1 

54  .  0 

1.9 

204 


rH 

CN 

CD 
rH 
.O 

CO 
E-> 


CO 

o 

•H 
-P 
(fl 

-P 
(0 
P 

w 

■o 
c 

<0 

c 

0 
-H 

01 

<H 


C 

CD 

e 
c 

01 
•H 

cn 
< 
cn 

CO 
CO 

rH 

u 


co 
o 

C£ 
Q 
< 

■a 
a) 
-p 

o 

CD 

rH 

CD 
CO 

>l 

XI 
P 

c 

CD 
6 
C 
Ol 
•H 
CO 

co 
< 

CD 

4-> 

1-1 
0 
M-l 

TJ 

CD 
CO 


-P 

c 

CD 
S 

c 

0> 
•H 

CO 
CO 
< 

CO 
CO 
CO 
H 
CJ 


CO 
CD 
CO 
CO 

en 

CO 

-p 

CO 

a 

CD 

cn 
p. 
co 
£ 
O 
CO 


a 

co 
o 

X 


c 
u 
o 


CO 
U 

-a 
c 

co 

T3 
C 
fO 
i-i 
>i 
U 
CO 
2 


T3 
C 
CO 
rH 
>1 
U 
CO 

s 


c 
p 
0 


CO 

u 


o 

M  O 

Eh  X 

<  u 

k  a 


o 

D 

< 


O  U  U  CJ  CJ 


U  CJ  CJ  CJ  cj 


LT)  (X)  CTi  O  00 
■rtf  ID  00  O 


o  o  o  o  o 


O  i 

CN 

uo  o  cn  o 

M  CO  1 

CN 

cr> 

E->  O  I 

<  J  I 

o 

o  o 

o  o 

cc  a  i 

i 

i 

b  i 

co 

cs  ro  cn 

b  O  I 

H  X  1 

r> 

o  cti  n  vo 

a  o  i 

rH 

CN 

< — i 

i-l  rH 

i 
i 

b  l 

b  CO  l 

O  00  LO  lO 

M  O  1 

a  j  i 

CN 

LO  <rf 

oo  oo 

t 
i 

t*  i 

<  i 

CO 

cn  co  co  in 

04  1 

<N 

co  oo  cn  o 

Z  I 

rH 

r> 

O  i 

r> 

CO 

as  co 

M  O  1 

CO 

1-1 

CO  i— 1 

E->  X  I 

<  U  l 

o 

o 

1-1 

O  rH 

CK  D  l 

O  1 

rH 

r> 

iH 

CN  <tf 

M  CO  1 

CN 

O  rH 

E-  O  I 

<  J  1 

O 

o 

H 

O  H 

OS  D  1 

b  l 

co 

CO 

CN 

CN  Tj< 

b  O  i 

CN 

00  rH 

H  X  1 

O 

LO 

r>  oo 

a  u  i 

00 

00 

oo 

b  I 

b  CO  i 

CTi 

ON  VO 

H  O  1 

a  j  i 

co 

CO 

00 

Eh  1 

r> 

CN 

iH 

lo  a\ 

<  I 

i—l 

rH 

LO 

rH  o 

a,  i 

CN 

CO 

i-4 

LO  00 

2  1 

ro 

a 

s 

CD 

0 

-P 

co 

0 

CO 

e 

jC 

>i 

CO 

00 

co 

S 

CO  CO 

CO 

rH  e 

T3 

>i 

■H 

a  d 

C 

H 

rH 

0  CO 

ro 

0 

0 

CD  H 

-P 

2  Eh 

CD 

CO 

s 

t-i 

rH 

>1+> 

D 

3 

P  (0 

rH 

O 

>i 

0  <D 

-H 

u 

u 

-P  £ 

CO 

•H 

CO 

co  a 

b 

CJ 

c 

H 

0 

■H  H 

-P 

P. 

e 

a  o 

U 

CD 

rH 

CO  •!-) 

CO 

jC 

CD  CO 

a) 

■P 

Oh 

OS  2 

X 

o 

CO 

CN  00 

r> 

r> 

CD  CO 

CN 

o 

O  O 

rH 

rH 

< 

<  < 

< 

< 

c 

CU 

(0 

c 

cy 

■H 

e 

H 

OJ 

0 

(0 

o 

<U 

= 

J3 

u 

+J 

u* 

Pbl 

H 

a 

a 

01 

D 

0 

O 

a 

c 

0) 

u 

<u 

CO 

u 

<u 

c 

o 

w 

cm 

H 

e 

•H 

CD 

T3 

cn 

a» 

to 

s 

0) 

J3 

•H 

e 

J= 

cu 

-H 

JS 

V 

(U 

U 

0 

u 

c 

0 

LP 

0 

cu 

u 

-r-l 

<u 

CO 

*J 

B) 

t-t 

j= 

ra 

OJ 

u 

u 

ra 

•H 

a) 

M 

■o 

*H 

u 

ra 

<o 

d) 

0 

j= 

jj 

0 

ii 

8 

u 

u 

o 

Est 

H 

tn 

H 

H 

a 

2 

D 

c 

1 

T3 

to 

M 

OS 

■H 

_] 

ro 

cn 

>» 

m 

a 

O 

ra 

[i* 

0) 

■H 

& 

b 

ra 

U 

cn 

H 

u 

c 

ra 

a 

ra 

H 

-H 

<M 

J3 

u 

T3 

0 

U 

a 

CU 

OT 

u 

-H 

ra 

na 

ra 

en 

T3 

•S 

o 

c 

u 

at 

•U 

■H 

0> 

cu 

c 

■H 

<M 

3 

•H 

Cm 

a 

•H 

V 

n 

U 

ra 

-a 

Ul 

OJ 

ra 

cu 

ra 

ra 

£ 

m 

cn 

u 

<U 

CD 

■H 

ra 

c 

C 

ra 

0 

■H 

Li 

U 

ra 

CO 

M 

<U 

JS 

■rH 

01 

U 

u 

0 

u 

-a 

ra 

c 

cn 

0 

CU 

CU 

0 

CM 

M 

■rH 

0 

CU 

*J 

>t 

4J 

<M 

LW 

ra 

ra 

u 

ra 

(U 

0 

u 

a 

cn 

J3 

n 

T3 

a 

V 

c 

p 

<M 

ra 

CU 

0 

■M 

0 

c 

V 

U 
05 

th 

M 

ra 

A 

S 

o 

205 


Q) 
i-l 

a 

<o 


co 
o 

•H 

■P 

CO 
•H 
+> 

(0 

■p 

co 

TJ 
C 


CO 
O 
K 
Q 
< 

0) 
4-> 

O 

0) 
1-1 

CD 
CO 

>l 

£1 


2- 
< 


'+> 
C 

0) 

si 


1)  w 
E^ 

•H  J 

to 

0) 

< 

co 

CO 
(0 


to 
CD 

CO 
<0 
CQ 

(0 
■P 

CO 
Q 

CD 
D) 

CO 

£ 

U 


-p 
c 

CD 
E 
C 
01 
•H 
CO 
(0 

< 

CO 
CO 
CO 


o 

rH  CO 

M 

O  I 

rH  O 

Eh 

X  I 

< 

U  I 

o  o 

a  i 

o 

ON  CO 

M 

co  i 

O  rH 

E-t 

O  I 

< 

j  i 

o  o 

IX 

Q  1 

T3 

b. 

C 

CO  rH 

(0 

H 

=  I 

vO 

1-1 

a 

O  I 

CN  rH 

>l 

u 

CO 

s 

u. 

u. 

CO  1 

VO  CS 

M 

O  i 

a 

J  i 

o  d 

Eh  1 

n  o 

<  1 

r-» 1— t 

a  i 

vO  CN 

2  l 

rH 

O  CD  i 

CN  VO 

CO 

H  BE  i 

rH  rH 

4-> 

Eh   U  1 

•H 

<  a  i 

o  d 

a 

CC  1 

CO 

0 

O  CO  1 
H  O  1 

CV  Tjl 

rH  (N 

CO 

Eh   iJ  1 

•rH 

<  a  i 

O  O 

c 

CC  1 

M 

(0 

0 

c 

it,  e>  i 

•H 

U«  X  1 

cn 

rH 

0 

M  U  1 

o  o 

(0 

<w 

Q  1 

U 

li 

T3 

CO 

C 

u 

CO  1 

CO 

fat,  O  1 
H  iJ  1 

vO  vO 

-o 

a  i 

O  O 

c 

CO 

rH 

Eh  1 

>1 

<  1 

O  CN 

lH 

a.  i 

o 

(0 

2  I 

VO  rH 

s 

CN  rH 

a 
< 


Q  Q 


Q  U 


CO 
iH 

CO 

o 
u 

CD  C 


CM  CO 

cn 

rH  rH 

<  < 


5 

H 

a 


o  £ 


"u  ii 


E 
O 

0 

[14 


= 

o 

E- 


06 


Table  3.1 

Examples  of  Diagnoses  in  Medical  and  Surgical  Classes 

Medical  Classes  Surgical  Classes 

A  Catastrophic 

0388  other  specified  septicemias 
436    cerebrovascular  accident 
4100  acute  myocardial  infarction 
of  anterolateral  wall 


B  Major  B  Major 

0388  other  specified  septicemias  4372  hypertensive  encephalopathy 
436     cerebrovascular  accident  5609  unspecified  intestinal 

4100  acute  myocardial  infarction  obstruction 

of  anterolateral  wall  6826  cellulitis  of  leg, 

except  foot 


C  Moderate 


C  Moderate 


1629  malignant  neoplasm  of 

bronchus  and  lung, 

unspecified 
4919  unspecified  chronic 

bronchitis 
5715  cirrhosis  of  liver 

without  mention  of 

alcohol 
5609  unspecified  intestinal 

obstruction 
4372  hypertensive  encephalopathy 
6828  cellulitis  of  leg,  except 

foot 


1629  malignant  neoplasm  of 

bronchus  and  lung, 

unspecified 
4919  unspecified  chronic 

bronchitis 
5715  cirrhosis  of  liver 

without  mention  of 

alcohol 


D  Minor 


D  Minor 


4011  benign  hypertension 
4660  acute  bronchitis 
7242  lumbago 


4011  benign  hypertension 
4660  acute  bronchitis 
7242  lumbago 
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Table  4.1 


Overview  of  Resource  Use 
The  1986  MEDPAR  Data  Base  (About  10  Percent  Sample) 


All  Patients  Non-outlier  Patients 

Total  Patients 

number  of  patients  1,006,177  996,724      (  .94%) 

total  charges  ($)  5,834,224,680  5,597,609,352 

mean  charges  ($)  5,798  5,616 

total  bed-days  8,491,447  8,218,295 

mean  LOS  8.44  8.25 

Medical  Patients 

number  of  patients  719,348  713,932      (  .75%) 

total  charges  ($)  3,267,625,880  3,149,184,783 

mean  charges  ($)  4,542  4,411 

total  bed-days  5,492,313  5,321,961 

mean  LOS  7.64  7.45 

Surgical  Patients 

number  of  patients  286,829  282,792  (1.41%) 

total  charges  ($)  2,566,598,800  2,448,424,569 

mean  charges  ($)  8,948  8,658 

total  bed-days  2,999,134  2,896,334 

mean  LOS  10.46  10.24 


(  )  percent  of  outliers 
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Table  5.1 
Descriptive  Statistics  of 
the  Dependent  Variable  and  the  Study  Factors 


mean 

median 

minimum 

maximum 

st .  dev . 

mean  per  case 
ad j .  charges 

$2,977 

$2,886 

$337 

$14,394 

$1,040 

CMI  (Refine) 

.9009 

.8928 

.3214 

2.1643 

.1701 

CMI  (DRG) 

.9088 

.9004 

.3505 

2.2138 

.1547 

teaching 
intensity 

.0276 

0 

0 

.8247 

.0861 

dispro.  share 

.0182 

0 

0 

.426 

.0461 

bed  size 

176.77 

109 

1 

2,105 

187.00 

Table  5.2 
Pearson  Correlation  Coefficients 
among  Study  Factors 


teaching  dispro.  bed 
intensity  share  size 


CMI  (Refine)  .3831              .1854  .5457 

CMI  (DRG)  .3686               .1561  .5472 

teaching  .4157  .5260 
intensity 

dispro.  .2854 
share 


Table  5.3 
Mean  of  Study  Factors  for  Hospitals 
in  Each  Category  of  the  Factor, 
Urban/Rural  Location 


large 
urban 

urban 

rural 

number  of 
hospitals 

1,431 

1,594 

2,750 

CMI  (Refine) 

.9869 

.9547 

.8250 

CMI  (DRG) 

.9822 

.9592 

.8414 

teaching 
intensity 

.0697 

.0337 

.0022 

dispro . 
share 

.0373 

.0246 

.0044 

bed  size 

286.67 

245 . 14 

79.95 
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Table  5.4 
Predictive  Power  of 
Explanatory  Variables 


Function  R 

Function  D 

explan. 
variable 

seq 
part 
r-sq 

lodel 
r-sq 

part 
r-sq 

seq 
part 
r-sq 

model 
r-sq 

part 
r-sq 

simple 
r-sq 

CHI  (Refine) 
(In  CHI) 

.4767 

.4767 

.2466 

.4767 

CHI  (DRG) 
(In  CHI) 

.4457 

.4457 

.2153 

.4457 

teaching 
intensity 
(In  (1+T)) 

.0133 

.4899 

.0013 

.0167 

.4624 

.0015 

.1226 

urban/rural 
location 
urban 

large  urban 

.0326 

.5225 

.0046 
.0203 

.0377 

.5001 

.0046 
.0221 

.0308 
.1194 

dispro. 
share 
(In  (1+D)) 

.0013 

.5238 

.0017 

.0023 

.5024 

.0028 

.0541 

bed  size 
(In  S) 

.0232 

.5471 

.0488 

.0259 

.5282 

.0512 

.3719 
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Table  5.5 
Estimates  of  Model  Coefficients 


Function 

R 

Function 

D 

explan. 
variable 

estimate 

p- value 

estimate 

p- value 

CMI  (Refine) 
(In  CMI) 

( 

Q7/i  7 

.0215) 

.0000 

CMI  (DRG) 
(In  CMI) 

.9817 
(.0247) 

.0000 

teaching 
intensity 
(In  (1+T)) 

( 

.1458 
.0529) 

.0059 

.1609 
(.0540) 

.0029 

urban/rural 
location 
urban 

large  urban 

( 
( 

.0455 
.0089) 

.1052 
,0096) 

.0000 
.0000 

.0466 
( .0090) 

.1119 
(.0098) 

.0000 
.0000 

dispro . 

share 

(In  (1+D)) 

( 

.2654 
.0858) 

.0020 

.3507 
(.0878) 

.0001 

bed  size 
(In  S) 

( 

.0804 
.0047) 

.0000 

.0851 
(.0048) 

.0000 

Table  6.1 
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Number    of    Patients    in   Sample   of    1986   Ohio  Hospital 


t  a 

Base 

by   MDC  Excluding 

Invalid  LOS 

and  Charges 

MD  C 

Records 

Age    <  18* 

Adu  I  t 

Input 

Records 

1 

M 

47622 

935  1 

38271 

1 

S 

8559 

1147 

74  1  2 

2 

M 

1  895 

830 

1065 

2 

S 

6257 

714 

5543 

3 

M 

1  2963 

5339 

7624 

3 

S 

23058 

11658 

11400 

4 

M 

71220 

19479 

5  1  74  1 

4 

S 

3  157 

3  1  4 

2843 

5 

M 

102989 

2030 

100959 

5 

S 

2  1041 

861 

20  180 

6 

M 

5  1949 

1  1  065 

40884 

6 

S 

35  0  1  1 

4716 

30295 

7 

M 

10  173 

227 

9946 

7 

S 

12719 

74 

1  2645 

8 

M 

43352 

4104 

39248 

8 

S 

42442 

5  5  06 

36936 

9 

M 

1  3465 

2399 

11066 

9 

S 

1  0876 

100  1 

9875 

1  0 

M 

21549 

4389 

17160 

1  0 

S 

292  1 

167 

2754 

1  1 

M 

24343 

2315 

22028 

1  1 

S 

1  053  1 

678 

9853 

1  2 

M 

2762 

149 

2613 

1  2 

S 

96  71 

987 

8684 

1  3 

M 

485  3 

655 

4  198 

1  3 

S 

281  09 

433 

27676 

1  4 

M 

78867 

4804 

74063 

1  4 

S 

285  00 

105  1 

27449 

1  5 

91373 

27 

1  6 

M 

74  1  4 

1  739 

5675 

1  6 

S 

907 

270 

637 

1  7 

M 

1  3634 

1  1  63 

1  2471 

1  7 

S 

222  1 

94 

2127 

1  8 

M 

1  1  479 

4568 

69  1  1 

1  8 

S 

1245 

124 

1121 

1  9 

M 

30869 

3534 

27335 

1  9 

S 

663 

34 

629 

20 

1  2  25  4 

1396 

1  0858 

21 

M 

11917 

3447 

8470 

21 

S 

4327 

521 

3806 

22 

M 

.1155 

546 

609 

22 

S 

768 

303 

465 

23 

M 

5684 

961 

4723 

23 

S 

1  086 

158 

928 

D  R  G 

468 

60  10 

ORG 

469 

59 

ORG 

470 

3359 

DRG 

476 

448 

DRG 

477 

3249 

940975  115301 


*    Exc  I  udi  ng   MDC  15 
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Table  6.3 

Comparison  of  Predictive  Performance  (R-Square)  of  the  Refinement 
Model  (Refine)  and  the  Fifth  Revision  DRG  Model  (DRG)  at  the  System  Level 
for  the  1986  MEDPAR  Sample  and  the  1986  Ohio  Data  Base 


All  Patients  Non-Outlier  Patients* 


 LOS  Charges   LOS  Charges 

Refine      DRG         Refine     DRG  Refine      DRG         Refine  DRG 


MEDPAR    .2136    .1547         .3807      .2814  .2809      .2030       .4562  .3340 

Ohio       .3074    .2509         .3675      .2809  .3395      .2773       .4560  .3470 


*.94  percent  of  MEDPAR  discharges  and  1.7  percent  of  OHIO 
discharges  were  identified  as  outliers. 
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Table  8.1 


Neonate  CC  List  by  ICD-9-CM  Diagnoses 


Code  Class  Description 

0020  3  TYPHOID  FEVER 

0021  3  PARATYPHOID  FEVER  A 

0022  3  PARATYPHOID  FEVER  B 

0023  3  PARATYPHOID  FEVER  C 

0029  3  PARATYPHOID  FEVER  NOS 

0030  3  SALMONELLA  ENTERITIS 

0031  3  SALMONELLA  SEPTICEMIA 

00320  3  LOCAL  SALMONELLA  INF  NOS 

00321  3  SALMONELLA  MENINGITIS 

00322  3  SALMONELLA  PNEUMONIA 

00323  3  SALMONELLA  ARTHRITIS 

00324  3  SALMONELLA  OSTEOMYELITIS 
00329  3  LOCAL  SALMONELLA  INF  NEC 

0038  3  SALMONELLA  INFECTION  NEC 

0039  3  SALMONELLA  INFECTION  NOS 

0040  3  SHIGELLA  DYSENTERIAE 

0041  3  SHIGELLA  FLEXNERI 

0042  3  SHIGELLA  BOYDII 

0043  3  SHIGELLA  SONNEI 

0048  3  SHIGELLA  INFECTION  NEC 

0049  3  SHIGELLOSIS  NOS 

0050  3  STAPH  FOOD  POISONING 

0051  3  BOTULISM 

0052  3  FOOD  POIS  D/T  C.  PERFRIN 

0053  3  FOOD  POIS:  CLOSTRID  NEC 

0054  3  FOOD  POIS:  V.  PARAHAEM 

0080  3  E.  COLI  ENTERITIS 

0081  3  ARIZONA  ENTERITIS 

0082  3  AEROBACTER  ENTERITIS 

0083  3  PROTEUS  ENTERITIS 

00841  3  STAPHYLOCOCC  ENTERITIS 

00842  3  PSEUDOMONAS  ENTERITIS 
00849  3  BACTERIAL  ENTERITIS  NEC 
0086  2  VIRAL  ENTERITIS  NEC 
0088  2  VIRAL  ENTERITIS  NOS 

0090  3  INFECTIOUS  ENTERITIS  NOS 

0091  3  ENTERITIS  OF  INFECT  ORIG 

0092  3  INFECTIOUS  DIARRHEA  NOS 

0093  3  DIARRHEA  OF  INFECT  ORIG 

01000  3  PRIM  TB  COMPLEX-UNSPEC 

01001  3  PRIM  TB  COMPLEX-NO  EXAM 

01002  3  PRIM  TB  COMPLEX- EXM  UNKN 

01003  3  PRIM  TB  COMPLEX-MICRO  DX 

01004  3  PRIM  TB  COMPLEX -CULT  DX 

01005  3  PRIM  TB  COMPLEX-HISTO  DX 

01006  3  PRIM  TB  COMPLEX- OTH  TEST 

01010  3  PRIM  TB  PLEURISY-UNSPEC 

01011  3  PRIM  TB  PLEURISY-NO  EXAM 

01012  3  PRIM  TB  PLEUR-EXAM  UNKN 

01013  3  PRIM  TB  PLEURIS -MICRO  DX 

01014  3  PRIM  TB  PLEURISY- CULT  DX 

01015  3  PRIM  TB  PLEURIS -HISTO  DX 

01016  3  PRIM  TB  PLEURIS -OTH  TEST 

01080  3  PRIM  PROG  TB  NEC-UNSPEC 

01081  3  PRIM  PROG  TB  NEC -NO  EXAM 

01082  3  PRIM  PR  TB  NEC-EXAM  UNKN 

01083  3  PRIM  PRG  TB  NEC -MICRO  DX 

01084  3  PRIM  PROG  TB  NEC -CULT  DX 

01085  3  PRIM  PRG  TB  NEC -HISTO  DX 

01086  3  PRIM  PRG  TB  NEC-OTH  TEST 

01090  3  PRIMARY  TB  NOS-UNSPEC 

01091  3  PRIMARY  TB  NOS -NO  EXAM 

01092  3  PRIMARY  TB  NOS -EXAM  UNKN 

01093  3  PRIMARY  TB  NOS -MICRO  DX 

01094  3  PRIMARY  TB  NOS -CULT  DX 

01095  3  PRIMARY  TB  NOS -HISTO  DX 


Code  Class  Description 

01096  3  PRIMARY  TB  NOS -OTH  TEST 

01100  3  TB  LUNG  INFILTR-UNSPEC 

01101  3  TB  LUNG  INFILTR-NO  EXAM 

01102  3  TB  LUNG  INFILTR-EXM  UNKN 

01103  3  TB  LUNG  INFILTR-MICRO  DX 

01104  3  TB  LUNG  INFILTR-CULT  DX 

01105  3  TB  LUNG  INFILTR-HISTO  DX 

01106  3  TB  LUNG  INFILTR-OTH  TEST 
OHIO  3  TB  LUNG  NODULAR-UNSPEC 

01111  3  TB  LUNG  NODULAR-NO  EXAM 

01112  3  TB  LUNG  NODUL-EXAM  UNKN 

01113  3  TB  LUNG  NODULAR-MICRO  DX 

01114  3  TB  LUNG  NODULAR- CULT  DX 

01115  3  TB  LUNG  NODULAR -HISTO  DX 

01116  3  TB  LUNG  NODULAR-OTH  TEST 

01120  3  TB  LUNG  W  CAVITY-UNSPEC 

01121  3  TB  LUNG  W  CAVITY-NO  EXAM 

01122  3  TB  LUNG  CAVITY- EXAM  UNKN 

01123  3  TB  LUNG  W  CAVIT-MICRO  DX 

01124  3  TB  LUNG  W  CAVITY- CULT  DX 

01125  3  TB  LUNG  W  CAVIT-HISTO  DX 

01126  3  TB  LUNG  W  CAVIT-OTH  TEST 

01130  3  TB  OF  BRONCHUS -UNS PEC 

01131  3  TB  OF  BRONCHUS -NO  EXAM 

01132  3  TB  OF  BRONCHUS  -  EXAM  UNKN 

01133  3  TB  OF  BRONCHUS -MICRO  DX 

01134  3  TB  OF  BRONCHUS - CULT  DX 

01135  3  TB  OF  BRONCHUS -HISTO  DX 

01136  3  TB  OF  BRONCHUS -OTH  TEST 

01140  3  TB  LUNG  FIBROSIS -UNSPEC 

01141  3  TB  LUNG  FIBROSIS -NO  EXAM 

01142  3  TB  LUNG  FIBROS-EXAM  UNKN 

01143  3  TB  LUNG  FIBROS -MICRO  DX 

01144  3  TB  LUNG  FIBROSIS -CULT  DX 

01145  3  TB  LUNG  FIBROS -HISTO  DX 

01146  3  TB  LUNG  FIBROS -OTH  TEST 

01150  3  TB  BRONCHIECTASIS -UNSPEC 

01151  3  TB  BRONCHI ECT- NO  EXAM 

01152  3  TB  BRONCHI ECT -EXAM  UNKN 

01153  3  TB  BRONCHI ECT -MICRO  DX 

01154  3  TB  BRONCHI ECT -CULT  DX 

01155  3  TB  BRONCHIECT-HISTO  DX 

01156  3  TB  BRONCHI ECT -OTH  TEST 

01160  3  TB  PNEUMONIA-UNSPEC 

01161  3  TB  PNEUMONIA-NO  EXAM 

01162  3  TB  PNEUMONIA- EXAM  UNKN 

01163  3  TB  PNEUMONIA -MICRO  DX 

01164  3  TB  PNEUMONIA- CULT  DX 

01165  3  TB  PNEUMONIA -HISTO  DX 

01166  3  TB  PNEUMONIA -OTH  TEST 

01170  3  TB  PNEUMOTHORAX -UNS PEC 

01171  3  TB  PNEUMOTHORAX -NO  EXAM 

01172  3  TB  PNEUMOTHORX-EXAM  UNKN 

01173  3  TB  PNEUMOTHORAX -MICRO  DX 

01174  3  TB  PNEUMOTHORAX -CULT  DX 

01175  3  TB  PNEUMOTHORAX-HISTO  DX 

01176  3  TB  PNEUMOTHORAX -OTH  TEST 

01180  3  PULMONARY  TB  NEC-UNSPEC 

01181  3  PULMONARY  TB  NEC-NO  EXAM 

01182  3  PULMON  TB  NEC -EXAM  UNKN 

01183  3  PULMON  TB  NEC-MICRO  DX 

01184  3  PULMON  TB  NEC -CULT  DX 

01185  3  PULMON  TB  NEC -HISTO  DX 

01186  3  PULMON  TB  NEC-OTH  TEST 

01190  3  PULMONARY  TB  NOS-UNSPEC 

01191  3  PULMONARY  TB  NOS -NO  EXAM 
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Neonate  CC  List  by  ICD-9-CM  Diagnoses 


Code  Class  Description 

01192  3  PULMON  TB  NOS-EXAM  UNKN 

01193  3  PULMON  TB  NOS -MICRO  DX 

01194  3  PULMON  TB  NOS -CULT  DX 

01195  3  PULMON  TB  NOS-HISTO  DX 

01196  3  PULMON  TB  NOS-OTH  TEST 

01300  3  TB  MENINGITIS -UNSPEC 

01301  3  TB  MENINGITIS -NO  EXAM 

01302  3  TB  MENINGITIS -EXAM  UNKN 

01303  3  TB  MENINGITIS -MICRO  DX 

01304  3  TB  MENINGITIS -CULT  DX 

01305  3  TB  MENINGITIS -HISTO  DX 

01306  3  TB  MENINGITIS -OTH  TEST 

01310  3  TUBRCLMA  MENINGES -UNSPEC 

01311  3  TUBRCLMA  MENING-NO  EXAM 

01312  3  TUBRCLMA  MENIN-EXAM  UNKN 

01313  3  TUBRCLMA  MEN ING -MICRO  DX 

01314  3  TUBRCLMA  MENING - CULT  DX 

01315  3  TUBRCLMA  MENING-HISTO  DX 

01316  3  TUBRCLMA  MENING -OTH  TEST 

01320  3  TUBERCULOMA  BRAIN-UNSPEC 

01321  3  TUBRCLOMA  BRAIN -NO  EXAM 

01322  3  TUBRCLMA  BRAIN-EXAM  UNKN 

01323  3  TUBRCLOMA  BRAIN-MICRO  DX 

01324  3  TUBRCLOMA  BRAIN-CULT  DX 

01325  3  TUBRCLOMA  BRAIN -HISTO  DX 

01326  3  TUBRCLOMA  BRAIN -OTH  TEST 

01330  3  TB  BRAIN  ABSCESS -UNSPEC 

01331  3  TB  BRAIN  ABSCESS-NO  EXAM 

01332  3  TB  BRAIN  ABSC-EXAM  UNKN 

01333  3  TB  BRAIN  ABSC-MICRO  DX 

01334  3  TB  BRAIN  ABSCESS -CULT  DX 

01335  3  TB  BRAIN  ABSC-HISTO  DX 

01336  3  TB  BRAIN  ABSC-OTH  TEST 

01340  3  TUBRCLMA  SP  CORD-UNSPEC 

01341  3  TUBRCLMA  SP  CORD-NO  EXAM 

01342  3  TUBRCLMA  SP  CD-EXAM  UNKN 

01343  3  TUBRCLMA  SP  CRD-MICRO  DX 

01344  3  TUBRCLMA  SP  CORD-CULT  DX 

01345  3  TUBRCLMA  SP  CRD-HISTO  DX 

01346  3  TUBRCLMA  SP  CRD -OTH  TEST 

01350  3  TB  SP  CRD  ABSCESS -UNSPEC 

01351  3  TB  SP  CRD  ABSC-NO  EXAM 

01352  3  TB  SP  CRD  ABSC-EXAM  UNKN 

01353  3  TB  SP  CRD  ABSC-MICRO  DX 

01354  3  TB  SP  CRD  ABSC-CULT  DX 

01355  3  TB  SP  CRD  ABSC-HISTO  DX 

01356  3  TB  SP  CRD  ABSC-OTH  TEST 

01360  3  TB  ENCEPHALITIS -UNSPEC 

01361  3  TB  ENCEPHALITIS -NO  EXAM 

01362  3  TB  ENCEPHALIT - EXAM  UNKN 

01363  3  TB  ENCEPHALITIS -MICRO  DX 

01364  3  TB  ENCEPHALITIS -CULT  DX 

01365  3  TB  ENCEPHALITIS -HISTO  DX 

01366  3  TB  ENCEPHALITIS -OTH  TEST 

01380  3  CNS  TB  NEC-UNSPEC 

01381  3  CNS  TB  NEC-NO  EXAM 

01382  3  CNS  TB  NEC-EXAM  UNKN 

01383  3  CNS  TB  NEC-MICRO  DX 

01384  3  CNS  TB  NEC -CULT  DX 

01385  3  CNS  TB  NEC-HISTO  DX 

01386  3  CNS  TB  NEC-OTH  TEST 

01390  3  CNS  TB  NOS -UNSPEC 

01391  3  CNS  TB  NOS-NO  EXAM 

01392  3  CNS  TB  NOS-EXAM  UNKN 

01393  3  CNS  TB  NOS -MICRO  DX 

01394  3  CNS  TB  NOS -CULT  DX 


Code  Class  Description 

01395  3  CNS  TB  NOS-HISTO  DX 

01396  3  CNS  TB  NOS-OTH  TEST 

01730  3  TB  OF  EYE-UNSPEC 

01731  3  TB  OF  EYE-NO  EXAM 

01732  3  TB  OF  EYE-EXAM  UNKN 

01733  3  TB  OF  EYE-MICRO  DX 

01734  3  TB  OF  EYE -CULT  DX 

01735  3  TB  OF  EYE -HISTO  DX 

01736  3  TB  OF  EYE-OTH  TEST 

0270  3  LISTERIOSIS 

0271  3  ERYSIPELOTHRIX  INFECTION 

0272  3  PASTEURELLOSIS 

0278  3  ZOONOTIC  BACT  DIS  NEC 

0279  3  ZOONOTIC  BACT  DIS  NOS 

0330  3  BORDETELLA  PERTUSSIS 

0331  3  BORDETELLA  PARAPERTUSSIS 

0338  3  WHOOPING  COUGH  NEC 

0339  3  WHOOPING  COUGH  NOS 

0360  3  MENINGOCOCCAL  MENINGITIS 

0361  3  MENINGOCOCC  ENCEPHALITIS 

0362  3  MENINGOCOCCEMIA 

0363  3  MENINGOCOCC  ADRENAL  SYND 

03640  3  MENINGOCOCC  CARDITIS  NOS 

03641  3  MENINGOCOCC  PERICARDITIS 

03642  3  MENINGOCOCC  ENDOCARDITIS 

03643  3  MENINGOCOCC  MYOCARDITIS 

03681  3  MENINGOCOCC  OPTIC  NEURIT 

03682  3  MENINGOCOCC  ARTHROPATHY 
037  3  TETANUS 

0380  3  STREPTOCOCCAL  SEPTICEMIA 

0381  3  STAPHYLOCOCC  SEPTICEMIA 

0382  3  PNEUMOCOCCAL  SEPTICEMIA 

0383  3  ANAEROBIC  SEPTICEMIA 

03840  3  GRAM-NEG  SEPTICEMIA  NOS 

03841  3  H.   INFLUENAE  SEPTICEMIA 

03842  3  E  COLI  SEPTICEMIA 

03843  3  PSEUDOMONAS  SEPTICEMIA 

03844  3  SERRATIA  SEPTICEMIA 
03849  3  GRAM-NEG  SEPTICEMIA  NEC 

0388  3  SEPTICEMIA  NEC 

0389  2  SEPTICEMIA  NOS 
0400  3  GAS  GANGRENE 

0420  3  HL3  W/SPEC  INF 

0421  3  HL3  CAUS  OT  SP  INF 

0422  3  HL3  W/SPEC  MG  NEO 

0429  3  AIDS  W/WO  OT  COND 

0430  3  HL3  CAUS  LYMPHADPY 

0431  3  HL3  CAUS  SP  DS  CNS 

0432  3  HL3  CAUS  OT  DS  IMM 

0433  3  HL3  CAUS  OT  ST  CON 

0439  3  ARC  W/WO  OTH  COND 

0440  3  HL3  CAUS  SP  AC  INF 
0449  3  HL3  NOS 

0462  3  SUBAC  SCLEROS  PANENCEPH 

0478  2  VIRAL  MENINGITIS  NEC 

0479  2  VIRAL  MENINGITIS  NOS 
0499  3  VIRAL  ENCEPHALITIS  NOS 

0520  3  POSTVARICELLA  ENCEPHALIT 

0521  3  VARICELLA  PNEUMONITIS 

0527  3  VARICELLA  COMPLICAT  NEC 

0528  3  VARICELLA  COMPLICAT  NOS 

0529  3  VARICELLA  UNCOMPLICATED 

0530  3  HERPES  ZOSTER  MENINGITIS 

05310  3  H  ZOSTER  NERV  SYST  NOS 

05311  3  GENICULATE  HERPES  ZOSTER 

05312  3  POSTHERPES  TRIGEM  NEURAL 
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05313 

05319 

05320 

05321 

05322 

05329 

05371 

05379 
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0540 
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0706 
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0722 
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07271 

07272 

07279 
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07420 

07421 

07422 
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3 
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3 
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3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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POSTHERPES  POLYNEUROPATH 
H  ZOSTER  NERV  SYST  NEC 
HERPES  ZOSTER  OF  EYELID 
H  ZOSTER  KERATOCONJUNCT 
H  ZOSTER  IRIDOCYCLITIS 
HERPES  ZOSTER  OF  EYE  NEC 
H  ZOSTER  OTITIS  EXTERNA 
H  ZOSTER  COMPLICATED  NEC 
H  ZOSTER  COMPLICATED  NOS 
HERPES  ZOSTER  NOS 
ECZEMA  HERPETICUM 
GENITAL  HERPES  NOS 
GENITAL  HERPES  NOS 
HERPETIC  VULVOVAGINITIS 
HERPETIC  ULCER  OF  VULVA 
HERPETIC  INFECT  OF  PENIS 
GENITAL  HERPES  NEC 
GENITAL  HERPES  NEC 
HERPETIC  GINGIVOSTOMAT 
HERPETIC  ENCEPHALITIS 
HERPES  SIMPLEX  EYE  NOS 
HERPES  SIMPLEX  OF  EYELID 
DENDRITIC  KERATITIS 
H  SIMPLEX  KERATITIS 
H  SIMPLEX  IRIDOCYCLITIS 
HERPES  SIMPLEX  EYE  NEC 
HERPETIC  SEPTICEMIA 
HERPETIC  WHITLOW 
VISCERAL  HERPES  SIMPLEX 
H  SIMPLEX  MENINGITIS 
H  SIMPLEX  OTITIS  EXTERNA 
H  SIMPLEX  COMPLICAT  NEC 
H  SIMPLEX  COMPLICAT  NOS 
HERPES  SIMPLEX  NOS 
POSTMEASLES  ENCEPHALITIS 
POSTMEASLES  PNEUMONIA 
POSTMEASLES  OTITIS  MEDIA 
MEASLES  KERATITIS 
MEASLES  COMPLICATION  NEC 
MEASLES  COMPLICATION  NOS 
RUBELLA  NERVE  COMPL  NOS 
RUBELLA  ENCEPHALITIS 
RUBELLA  NERVE  COMPL  NEC 
ARTHRITIS  DUE  TO  RUBELLA 
RUBELLA  COMPLICATION  NEC 
RUBELLA  COMPLICATION  NOS 
HEPATITIS  A  WITH  COMA 
HEPATITIS  A  W/O  COMA 
HEPATITIS  B  WITH  COMA 
HEPATITIS  B  W/O  COMA 
VIRAL  HEPAT  NEC  W  COMA 
VIRAL  HEPAT  NEC  W/O  COMA 
VIRAL  HEPAT  NOS  W  COMA 
VIRAL  HEPAT  NOS  W/O  COMA 
MUMPS  ORCHITIS 
MUMPS  MENINGITIS 
MUMPS  ENCEPHALITIS 
MUMPS  PANCREATITIS 
MUMPS  HEPATITIS 

POLYNEUROPATHY 
COMPLICATION  NEC 
COMPLICATION  NOS 
HERP ANGINA 

COXSACKIE  CARDITIS  NOS 
COXSACKIE  PERICARDITIS 
COXSACKIE  ENDOCARDITIS 


MUMPS 
MUMPS 
MUMPS 


Code  Class  Description 

07423  3  COXSACKIE  MYOCARDITIS 

075  3  INFECTIOUS  MONONUCLEOSIS 

0761  3  TRACHOMA,  ACTIVE  STAGE 

0770  3  INCLUSION  CONJUNCTIVITIS 

0773  3  ADENOVIRAL  CONJUNCT  NEC 

0774  3  EPIDEM  HEM  CONJUNCTIVIT 
0778  3  VIRAL  CONJUNCTIVITIS  NEC 

0780  3  MOLLUSCUM  CONTAGIOSUM 

0781  3  VIRAL  WARTS 

0782  3  SWEATING  FEVER 

0783  3  CAT-SCRATCH  DISEASE 

0784  3  FOOT  &  MOUTH  DISEASE 

0785  3  CYTOMEGAL  INCLUSION  DIS 

0786  3  HEM  NEPHROSONEPHRITIS 

0787  3  ARENAVIRAL  HEM  FEVER 

07881  3  EPIDEMIC  VERTIGO 

07882  3  EPIDEMIC  VOMITING  SYND 
07889  3  VIRAL  DISEASE  NEC 

0790  3  ADENOVIRUS  INFECT  NOS  - 

0791  3  ECHO  VIRUS  INFECT  NOS 

0792  3  COXSACKIE  VIRUS  INF  NOS 

0793  3  RHINOVIRUS  INFECT  NOS 

0798  2  VIRAL  INFECTION  NEC 

0799  2  VIRAL  INFECTION  NOS 

0840  3  FALCIPARUM  MALARIA 

0841  3  VIVAX  MALARIA 

0842  3  QUARTAN  MALARIA 

0843  3  OVALE  MALARIA 

0844  3  MALARIA  NEC 

0845  3  MIXED  MALARIA 

0846  3  MALARIA  NOS 

0847  3  INDUCED  MALARIA 

0848  3  BLACKWATER  FEVER 

0849  3  MALARIA  COMPLICATED  NEC 

0900  3  EARLY  CONG  SYPH  SYMPTOM 

0901  3  EARLY  CONGEN  SYPH  LATENT 

0902  3  EARLY  CONGEN  SYPH  NOS 

0903  3  SYPHILITIC  KERATITIS 

09040  3  JUVENILE  NEUROSYPH  NOS 

09041  3  CONGEN  SYPH  ENCEPHALITIS 

09042  3  CONGEN  SYPH  MENINGITIS 
09049  3  JUVENILE  NEUROSYPH  NEC 

0913  3  SECONDARY  SYPH  SKIN 

0914  3  SYPHILITIC  ADENOPATHY 

09161  3  SYPHILITIC  PERIOSTITIS 

09162  3  SYPHILITIC  HEPATITIS 
09169  3  SECOND  SYPH  VISCERA  NEC 
0920  3  EARLY  SYPH  LATENT  RELAPS 

0929  3  EARLY  SYPHIL  LATENT  NOS 

0930  3  AORTIC  ANEURYSM,  SYPHIL 

0931  3  SYPHILITIC  AORTITIS 

09320  3  SYPHIL  ENDOCARDITIS  NOS 

09321  3  SYPHILITIC  MITRAL  VALVE 

09322  3  SYPHILITIC  AORTIC  VALVE 

09323  3  SYPHIL  TRICUSPID  VALVE 

09324  3  SYPHIL  PULMONARY  VALVE 

09381  3  SYPHILITIC  PERICARDITIS 

09382  3  SYPHILITIC  MYOCARDITIS 
09389  3  CARDIOVASCULAR  SYPH  NEC 

0939  3  CARDIOVASCULAR  SYPH  NOS 

0940  3  TABES  DORSALIS 

0941  3  GENERAL  PARESIS 

0942  3  SYPHILITIC  MENINGITIS 

0943  3  ASYMPTOMAT  NEUROSYPHILIS 

09481  3  SYPHILITIC  ENCEPHALITIS 

09482  3  SYPHILITIC  PARKINSONISM 
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09483  3  SYPH  DISSEM  RETINITIS 

09484  3  SYPHILITIC  OPTIC  ATROPHY 

09485  3  SYPH  RETROBULB  NEURITIS 

09486  3  SYPHIL  ACOUSTIC  NEURITIS 

09487  3  SYPH  RUPT  CEREB  ANEURYSM 
09489  3  NEUROSYPHILIS  NEC 

0949  3  NEUROSYPHILIS  NOS 

0980  3  ACUTE  GC  INFECT  LOWER  GU 

0980  3  ACUTE  GC  INFECT  LOWER  GU 

09810  3  GC  (ACUTE)  UPPER  GU  NOS 

09810  3  GC  (ACUTE)  UPPER  GU  NOS 

09811  3  GC  CYSTITIS  (ACUTE) 

09812  3  GC  PROSTATITIS  (ACUTE) 

09813  3  GC  ORCHITIS  (ACUTE) 

09814  3  GC  SEM  VESICULIT  (ACUTE) 

09815  3  GC  CERVICITIS  (ACUTE) 

09816  3  GC  ENDOMETRITIS  (ACUTE) 

09817  3  ACUTE  GC  SALPINGITIS 
09819  3  GC  (ACUTE)  UPPER  GU  NEC 
09819  3  GC  (ACUTE)  UPPER  GU  NEC 

09840  3  GONOCOCCAL  CONJUNCTIVIT 

09841  3  GONOCOCCAL  IRIDOCYCLITIS 

09842  3  GONOCOCCAL  ENDOPHTHALMIA 

09843  3  GONOCOCCAL  KERATITIS 

09849  3  GONOCOCCAL  EYE  NEC 

09850  3  GONOCOCCAL  ARTHRITIS 

09851  3  GONOCOCCAL  SYNOVITIS 

09852  3  GONOCOCCAL  BURSITIS 

09853  3  GONOCOCCAL  SPONDYLITIS 
09859  3  GC  INFECT  JOINT  NEC 

09881  3  GONOCOCCAL  KERATOSIS 

09882  3  GONOCOCCAL  MENINGITIS 

09883  3  GONOCOCCAL  PERICARDITIS 

09884  3  GONOCOCCAL  ENDOCARDITIS 

09885  3  GONOCOCCAL  HEART  DIS  NEC 

09886  3  GONOCOCCAL  PERITONITIS 
09889  3  GONOCOCCAL  INF  SITE  NEC 
0991  3  LYMPHOGRANULOMA  VENEREUM 
0991  3  LYMPHOGRANULOMA  VENEREUM 
1000  3  LEPTOSPIROS  ICTEROHEM 
10081  3  LEPTOSPIRAL  MENINGITIS 
10089  3  LEPTOSPIRAL  INFECT  NEC 
1009  3  LEPTOSPIROSIS  NOS 

1122  3  CANDIDIAS  UROGENITAL  NEC 

1122  3  CANDIDIAS  UROGENITAL  NEC 

1123  3  CUTANEOUS  CANDIDIASIS 

1124  3  CANDIDIASIS  OF  LUNG 

1125  3  DISSEMINATED  CANDIDIASIS 

11281  3  CANDIDAL  ENDOCARDITIS 

11282  3  CANDIDAL  OTITIS  EXTERNA 

11283  3  CANDIDAL  MENINGITIS 
11289  3  CANDIDIASIS  SITE  NEC 

1140  3  PRIMARY  COCCIDIOIDOMYCOS 

1141  3  PRIM  CUTAN  COCCIDIOID 

1142  3  COCCIDIOIDAL  MENINGITIS 

1143  3  PROGRESS  COCCIDIOID  NEC 

11501  3  HISTOPLASM  CAPSUL  MENING 

11502  3  HISTOPLASM  CAPSUL  RETINA 

11503  3  HISTOPLASM  CAPS  PERI CARD 

11504  3  HISTOPLASM  CAPS  ENDOCARD 

11505  3  HISTOPLASM  CAPS  PNEUMON 

11511  3  HISTOPLASM  DUBOIS  MENING 

11512  3  HISTOPLASM  DUBOIS  RETINA 

11513  3  HISTOPLASM  DUB  PERI CARD 

11514  3  HISTOPLASM  DUB  ENDOCARD 

11515  3  HISTOPLASM  DUB  PNEUMONIA 


Code  Class  Description 

11591  3  HISTOPLASMOSIS  MENINGIT 

11592  3  HISTOPLASMOSIS  RETINITIS 

11593  3  HISTOPLASMOSIS  PERI CARD 

11594  3  HISTOPLASMOSIS  ENDOCARD 

11595  3  HISTOPLASMOSIS  PNEUMONIA 

1160  3  BLASTOMYCOSIS 

1161  3  PARACOCCIDIOIDOMYCOSIS 

1173  3  ASPERGILLOSIS 

1174  3  MYCOTIC  MYCETOMAS 

1175  3  CRYPTOCOCCOSIS 

1176  3  ALLESCHERIOSIS 

1177  3  ZYGOMYCOSIS 

118  3  OPPORTUNISTIC  MYCOSES 

1300  3  TOXOPLASM  MENINGOENCEPH 

1301  3  TOXOPLASM  CONJUNCTIVITIS 

1302  3  TOXOPLASM  CHORIORETINIT 

1303  3  TOXOPLASMA  MYOCARDITIS 

1304  3  TOXOPLASMA  PNEUMONITIS 

1305  3  TOXOPLASMA  HEPATITIS 

1307  3  TOXOPLASMOSIS  SITE  NEC 

1308  3  MULTISYSTEM  TOXOPLASMOS 

1309  3  TOXOPLASMOSIS  NOS 
13100  3  UROGENITAL  TRICHOMON  NOS 

13100  3  UROGENITAL  TRICHOMON  NOS 

13101  3  TRICHOMONAL  VAGINITIS 
1363  3  PNEUMOCYSTOSIS 

1400  3  MAL  NEO  UPPER  VERMILION 

1401  3  MAL  NEO  LOWER  VERMILION 

1403  3  MAL  NEO  UPPER  LIP,  INNER 

1404  3  MAL  NEO  LOWER  LIP,  INNER 

1405  3  MAL  NEO  LIP,   INNER  NOS 

1406  3  MAL  NEO  LIP,  COMMISSURE 

1408  3  MAL  NEO  LIP  NEC 

1409  3  MAL  NEO  LIP/VERMIL  NOS 

1410  3  MAL  NEO  TONGUE  BASE 

1411  3  MAL  NEO  DORSAL  TONGUE 

1412  3  MAL  NEO  TIP/LAT  TONGUE 

1413  3  MAL  NEO  VENTRAL  TONGUE 

1414  3  MAL  NEO  ANT  2/3  TONGUE 

1415  3  MAL  NEO  TONGUE  JUNCTION 

1418  3  MALIG  NEO  TONGUE  NEC 

1419  3  MALIG  NEO  TONGUE  NOS 

1420  3  MALIG  NEO  PAROTID 

1421  3  MALIG  NEO  SUBMANDIBULAR 

1422  3  MALIG  NEO  SUBLINGUAL 

1428  3  MAL  NEO  MAJ  SALIVARY  NEC 

1429  3  MAL  NEO  SALIVARY  NOS 

1430  3  MALIG  NEO  UPPER  GUM 

1431  3  MALIG  NEO  LOWER  GUM 

1438  3  MALIG  NEO  GUM  NEC 

1439  3  MALIG  NEO  GUM  NOS 

1440  3  MAL  NEO  ANT  FLOOR  MOUTH 

1441  3  MAL  NEO  LAT  FLOOR  MOUTH 

1448  3  MAL  NEO  MOUTH  FLOOR  NEC 

1449  3  MAL  NEO  MOUTH  FLOOR  NOS 

1450  3  MAL  NEO  CHEEK  MUCOSA 

1451  3  MAL  NEO  MOUTH  VESTIBULE 

1452  3  MALIG  NEO  HARD  PALATE 

1453  3  MALIG  NEO  SOFT  PALATE 

1454  3  MALIGNANT  NEOPLASM  UVULA 

1455  3  MALIGNANT  NEO  PALATE  NOS 

1456  3  MALIG  NEO  RETROMOLAR 

1458  3  MALIG  NEOPLASM  MOUTH  NEC 

1459  3  MALIG  NEOPLASM  MOUTH  NOS 

1461  3  MAL  NEO  TONSILLAR  FOSSA 

1462  3  MAL  NEO  TONSIL  PILLARS 
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Diagnoses 

Class  Description 

3  MAL  NEO  AMPULLA  OF  VATER 

3  MALIG  NEO  BILIARY  NEC 

3  MALIG  NEO  BILIARY  NOS 

3  MAL  NEO  PANCREAS  HEAD 

3  MAL  NEO  PANCREAS  BODY 

3  MAL  NEO  PANCREAS  TAIL 

3  MAL  NEO  PANCREATIC  DUCT 

3  MAL  NEO  ISLET  LANGERHANS 

3  MALIG  NEO  PANCREAS  NEC 

3  MALIG  NEO  PANCREAS  NOS 

3  MAL  NEO  RETROPERITONEUM 

3  MAL  NEO  PERITONEUM  NEC 

3  MAL  NEO  PERITONEUM  NOS 

3  MALIG  NEO  INTESTINE  NOS 

3  MALIGNANT  NEO  SPLEEN  NEC 

3  MAL  NEO  GI/INTRA-ABD  NEC 

3  MAL  NEO  GI  TRACT  ILL-DEF 

3  MAL  NEO  NASAL  CAVITIES 

3  MALIG  NEO  MIDDLE  EAR 

3  MAL  NEO  MAXILLARY  SINUS 

3  MAL  NEO  ETHMOIDAL  SINUS 

3  MALIG  NEO  FRONTAL  SINUS 

3  MAL  NEO  SPHENOID  SINUS 

3  MAL  NEO  ACCESS  SINUS  NEC 

3  MAL  NEO  ACCESS  SINUS  NOS 

3  MALIGNANT  NEO  GLOTTIS 

3  MALIG  NEO  SUPRAGLOTTIS 

3  MALIG  NEO  SUBGLOTTIS 

3  MAL  NEO  CARTILAGE  LARYNX 

3  MALIGNANT  NEO  LARYNX  NEC 

3  MALIGNANT  NEO  LARYNX  NOS 

3  MALIGNANT  NEO  TRACHEA 

3  MALIG  NEO  MAIN  BRONCHUS 

3  MAL  NEO  UPPER  LOBE  LUNG 

3  MAL  NEO  MIDDLE  LOBE  LUNG 

3  MAL  NEO  LOWER  LOBE  LUNG 

3  MAL  NEO  BRONCH/LUNG  NEC 

3  MAL  NEO  BRONCH/LUNG  NOS 

3  MAL  NEO  PARIETAL  PLEURA 

3  MAL  NEO  VISCERAL  PLEURA 

3  MALIG  NEOPL  PLEURA  NEC 

3  MALIG  NEOPL  PLEURA  NOS 

3  MALIGNANT  NEOPL  THYMUS 

3  MALIGNANT  NEOPL  HEART 

3  MAL  NEO  ANT  MEDIASTINUM 

3  MAL  NEO  POST  MEDIASTINUM 

3  MAL  NEO  MEDIASTINUM  NEC 

3  MAL  NEO  MEDIASTINUM  NOS 

3  MAL  NEO  UPPER  RESP  NOS 

3  MAL  NEO  THORAX/RES P  NEC 

3  MAL  NEO  RESP  SYSTEM  NOS 

3  MAL  NEO  SKULL/FACE  BONE 

3  MALIGNANT  NEO  MANDIBLE 

3  MALIG  NEO  VERTEBRAE 

3  MAL  NEO  RIBS/STERN/CLAV 

3  MAL  NEO  LONG  BONES  ARM 

3  MAL  NEO  BONES  WRIST/HAND 

3  MAL  NEO  PELVIC  GIRDLE 

3  MAL  NEO  LONG  BONES  LEG 

3  MAL  NEO  BONES  ANKLE/FOOT 

3  MALIG  NEOPL  BONE  NOS 

3  MAL  NEO  SOFT  TISSUE  HEAD 

3  MAL  NEO  SOFT  TISSUE  ARM 

3  MAL  NEO  SOFT  TISSUE  LEG 

3  MAL  NEO  SOFT  TIS  THORAX 

3  MAL  NEO  SOFT  TIS  ABDOMEN 
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MAL  NE0  SPERMATIC  CORD 
MALIGN  NEOPL  SCROTUM 
MAL  NE0  MALE  GENITAL  NEC 
MAL  NE0  MALE  GENITAL  NOS 
MAL  NE0  BLADDER -TRIGONE 
MAL  NE0  BLADDER- DOME 
MAL  NE0  BLADDER- LATERAL 
MAL  NE0  BLADDER-ANTERIOR 
MAL  NE0  BLADDER- POST 
MAL  NEO  BLADDER  NECK 
MAL  NEO  URETERIC  ORIFICE 
MALIG  NEO  URACHUS 
MALIG  NEO  BLADDER  NEC 
MALIG  NEO  BLADDER  NOS 
MALIG  NEOPL  KIDNEY 
MALIG  NEO  RENAL  PELVIS 
MALIGN  NEOPL  URETER 
MALIGN  NEOPL  URETHRA 
MAL  NEO  PARAURETHRAL 
MAL  NEO  URINARY  NEC 
MAL  NEO  URINARY  NOS 
MALIGN  NEOPL  EYEBALL 
MALIGN  NEOPL  ORBIT 
MAL  NEO  LACRIMAL  GLAND 
MAL  NEO  CONJUNCTIVA 
MALIGN  NEOPL  CORNEA 
MALIGN  NEOPL  RETINA 
MALIGN  NEOPL  CHOROID 
MAL  NEO  LACRIMAL  DUCT 
MALIGN  NEOPL  EYE  NEC 
MALIGN  NEOPL  EYE  NOS 
MALIGN  NEOPL  CEREBRUM 
MALIG  NEO  FRONTAL  LOBE 
MAL  NEO  TEMPORAL  LOBE 
MAL  NEO  PARIETAL  LOBE 
MAL  NEO  OCCIPITAL  LOBE 
MAL  NEO  CEREB  VENTRICLE 
MAL  NEO  CEREBELLUM  NOS 
MAL  NEO  BRAIN  STEM 
MALIG  NEO  BRAIN  NEC 
MALIG  NEO  BRAIN  NOS 
MAL  NEO  CRANIAL  NERVES 
MAL  NEO  CEREBRAL  MENING 
MAL  NEO  SPINAL  CORD 
MAL  NEO  SPINAL  MENINGES 
MAL  NEO  NERVOUS  SYST  NEC 
MAL  NEO  NERVOUS  SYST  NOS 
MALIGN  NEOPL  THYROID 
MALIGN  NEOPL  ADRENAL 
MALIG  NEO  PARATHYROID 
MALIG  NEO  PITUITARY 
MALIGN  NEO  PINEAL  GLAND 
MAL  NEO  CAROTID  BODY 
MAL  NEO  PARAGANGLIA  NEC 
MAL  NEO  ENDOCRINE  NEC 
MAL  NEO  ENDOCRINE  NOS 
MAL  NEO  HEAD/FACE/NECK 
MALIGN  NEOPL  THORAX 
MALIG  NEO  ABDOMEN 
MALIGN  NEOPL  PELVIS 
MALIGN  NEOPL  PELVIS 
MALIGN  NEOPL  ARM 
MALIGN  NEOPL  LEG 
MALIG  NEO  SITE  NEC 
MAL  NEO  LYMPH -HEAD/NECK 
MAL  NEO  LYMPH- INTRATHOR 
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1962  3  MAL  NEO  LYMPH  INTRA-ABD 

1963  3  MAL  NEO  LYMPH- AXILLA/ARM 

1965  3  MAL  NEO'  LYMPH- INGUIN/LEG 

1966  3  MAL  NEO  LYMPH- INTRAPELV 

1968  3  MAL  NEO  LYMPH  NODE -MULT 

1969  3  MAL  NEO  LYMPH  NODE  NOS 

1970  3  SECONDARY  MALIG  NEO  LUNG 

1971  3  SEC  MAL  NEO  MEDIASTINUM 

1972  3  SECOND  MALIG  NEO  PLEURA 

1973  3  SEC  MALIG  NEO  RESP  NEC 

1974  3  SEC  MALIG  NEO  SM  BOWEL 

1975  3  SEC  MALIG  NEO  LG  BOWEL 

1976  3  SEC  MAL  NEO  PERITONEUM 

1977  3  SECOND  MALIG  NEO  LIVER 

1978  3  SEC  MAL  NEO  GI  NEC 

1980  3  SECOND  MALIG  NEO  KIDNEY 

1981  3  SEC  MALIG  NEO  URIN  NEC 

1982  3  SECONDARY  MALIG  NEO  SKIN 

1983  3  SEC  MAL  NEO  BRAIN/SPINE 

1984  3  SEC  MALIG  NEO  NERVE  NEC 

1985  3  SECONDARY  MALIG  NEO  BONE 

1986  3  SECOND  MALIG  NEO  OVARY 

1987  3  SECOND  MALIG  NEO  ADRENAL 

19881  3  SECOND  MALIG  NEO  BREAST 

19882  3  SECOND  MALIG  NEO  GENITAL 
19882  3  SECOND  MALIG  NEO  GENITAL 
19889  3  SECONDARY  MALIG  NEO  NEC 
1990  3  MALIG  NEO  DISSEMINATED 

20000  3  RETICULOSARCOMA  UNSPEC 

20001  3  RETICULOSARCOMA  HEAD 

20002  3  RETICULOSARCOMA  THORAX 

20003  3  RETICULOSARCOMA  ABDOM 

20004  3  RETICULOSARCOMA  AXILLA 

20005  3  RETICULOSARCOMA  INGUIN 

20006  3  RETICULOSARCOMA  PELVIC 

20007  3  RETICULOSARCOMA  SPLEEN 

20008  3  RETICULOSARCOMA  MULT 

20010  3  LYMPHOSARCOMA  UNSPEC 

20011  3  LYMPHOSARCOMA  HEAD 

20012  3  LYMPHOSARCOMA  THORAX 

20013  3  LYMPHOSARCOMA  ABDOM 

20014  3  LYMPHOSARCOMA  AXILLA 

20015  3  LYMPHOSARCOMA  INGUIN 

20016  3  LYMPHOSARCOMA  PELVIC 

20017  3  LYMPHOSARCOMA  SPLEEN 

20018  3  LYMPHOSARCOMA  MULT 

20020  3  BURKITT'S  TUMOR  UNSPEC 

20021  3  BURKITT'S  TUMOR  HEAD 

20022  3  BURKITT'S  TUMOR  THORAX 

20023  3  BURKITT'S  TUMOR  ABDOM 

20024  3  BURKITT'S  TUMOR  AXILLA 

20025  3  BURKITT'S  TUMOR  INGUIN 

20026  3  BURKITT'S  TUMOR  PELVIC 

20027  3  BURKITT'S  TUMOR  SPLEEN 

20028  3  BURKITT'S  TUMOR  MULT 

20080  3  MIXED  LYMPHOSARC  UNSPEC 

20081  3  MIXED  LYMPHOSARC  HEAD 

20082  3  MIXED  LYMPHOSARC  THORAX 

20083  3  MIXED  LYMPHOSARC  ABDOM 

20084  3  MIXED  LYMPHOSARC  AXILLA 

20085  3  MIXED  LYMPHOSARC  INGUIN 

20086  3  MIXED  LYMPHOSARC  PELVIC 

20087  3  MIXED  LYMPHOSARC  SPLEEN 

20088  3  MIXED  LYMPHOSARC  MULT 

20100  3  HODGKINS  PARAGRAN  UNSPEC 

20101  3  HODGKINS  PARAGRAN  HEAD 


Code  Class  Description 


20102 
20103 
20104 
20105 
20106 
20107 
20108 
20110 
20111 
20112 
20113 
20114 
20115 
20116 
20117 
20118 
20120 
20121 
20122 
20123 
20124 
20125 
20126 
20127 
20128 
20140 
20141 
20142 
20143 
20144 
20145 
20146 
20147 
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20150 
20151 
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20157 
20158 
20160 
20161 
20162 
20163 
20164 
20165 
20166 
20167 
20168 
20170 
20171 
20172 
20173 
20174 
20175 
20176 
20177 
20178 
20190 
20191 
20192 
20193 
20194 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


HODGKINS 
HODGKINS 
HODGKINS 
HODGKINS 
HODGKINS 


HODGKINS 
HODGKINS 


HODGKINS  PARAGRAN  THORAX 
HODGKINS  PARAGRAN  ABDOM 
HODGKINS  PARAGRAN  AXILLA 
HODGKINS  PARAGRAN  INGUIN 
HODGKINS  PARAGRAN  PELVIC 
HODGKINS  PARAGRAN  SPLEEN 
HODGKINS  PARAGRAN  MULT 
HODGKINS  GRANULOM  UNSPEC 
HODGKINS  GRANULOM  HEAD 
HODGKINS  GRANULOM  THORAX 
HODGKINS  GRANULOM  ABDOM 
HODGKINS  GRANULOM  AXILLA 
HODGKINS  GRANULOM  INGUIN 
HODGKINS  GRANULOM  PELVIC 
HODGKINS  GRANULOM  SPLEEN 
HODGKINS  GRANULOM  MULT 
SARCOMA  UNSPEC 
SARCOMA  HEAD 
SARCOMA  THORAX 
SARCOMA  ABDOM 
SARCOMA  AXILLA 
HODGKINS  SARCOMA  INGUIN 
HODGKINS  SARCOMA  PELVIC 
SARCOMA  SPLEEN 
SARCOMA  MULT 
HODG  LYMPH-HISTIO  UNSPEC 
HODG  LYMPH-HISTIO  HEAD 
HODG  LYMPH-HISTIO  THORAX 
HODG  LYMPH-HISTIO  ABDOM 
HODG  LYMPH-HISTIO  AXILLA 
HODG  LYMPH-HISTIO  INGUIN 
HODG  LYMPH-HISTIO  PELVIC 
HODG  LYMPH-HISTIO  SPLEEN 
HODG  LYMPH-HISTIO  MULT 
HODG  NODUL  SCLERO  UNSPEC 
HODG  NODUL  SCLERO  HEAD 
HODG  NODUL  SCLERO  THORAX 
HODG  NODUL  SCLERO  ABDOM 
HODG  NODUL  SCLERO  AXILLA 
HODG  NODUL  SCLERO  INGUIN 
HODG  NODUL  SCLERO  PELVIC 
HODG  NODUL  SCLERO  SPLEEN 
HODG  NODUL  SCLERO  MULT 
HODGKINS  MIX  CELL  UNSPEC 
HODGKINS  MIX  CELL  HEAD 
HODGKINS  MIX  CELL  THORAX 
HODGKINS  MIX  CELL  ABDOM 
HODGKINS  MIX  CELL  AXILLA 
HODGKINS  MIX  CELL  INGUIN 
HODGKINS  MIX  CELL  PELVIC 
HODGKINS  MIX  CELL  SPLEEN 
HODGKINS  MIX  CELL  MULT 
HODG  LYMPH  DEPLET  UNSPEC 
HODG  LYMPH  DEPLET  HEAD 
HODG  LYMPH  DEPLET  THORAX 
HODG  LYMPH  DEPLET  ABDOM 
HODG  LYMPH  DEPLET  AXILLA 
HODG  LYMPH  DEPLET  INGUIN 
HODG  LYMPH  DEPLET  PELVIC 
HODG  LYMPH  DEPLET  SPLEEN 
HODG  LYMPH  DEPLET  MULT 
HODGKINS  DIS  NOS  UNSPEC 
HODGKINS  DIS  NOS  HEAD 
HODGKINS  DIS  NOS  THORAX 
HODGKINS  DIS  NOS  ABDOM 
HODGKINS  DIS  NOS  AXILLA 
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20195  3  HODGKINS  DIS  NOS  INGUIN 

20196  3  HODGKINS  DIS  NOS  PELVIC 

20197  3  HODGKINS  DIS  NOS  SPLEEN 

20198  3  HODGKINS  DIS  NOS  MULT 

20200  3  NODULAR  LYMPHOMA  UNSPEC 

20201  3  NODULAR  LYMPHOMA  HEAD 

20202  3  NODULAR  LYMPHOMA  THORAX 

20203  3  NODULAR  LYMPHOMA  ABDOM 

20204  3  NODULAR  LYMPHOMA  AXILLA 

20205  3  NODULAR  LYMPHOMA  INGUIN 

20206  3  NODULAR  LYMPHOMA  PELVIC 

20207  3  NODULAR  LYMPHOMA  SPLEEN 

20208  3  NODULAR  LYMPHOMA  MULT 

20210  3  MYCOSIS  FUNGOIDES  UNSPEC 

20211  3  MYCOSIS  FUNGOIDES  HEAD 

20212  3  MYCOSIS  FUNGOIDES  THORAX 

20213  3  MYCOSIS  FUNGOIDES  ABDOM 

20214  3  MYCOSIS  FUNGOIDES  AXILLA 

20215  3  MYCOSIS  FUNGOIDES  INGUIN 

20216  3  MYCOSIS  FUNGOIDES  PELVIC 

20217  3  MYCOSIS  FUNGOIDES  SPLEEN 

20218  3  MYCOSIS  FUNGOIDES  MULT 

20220  3  SEZARY'S  DISEASE  UNSPEC 

20221  3  SEZARY'S  DISEASE  HEAD 

20222  3  SEZARY'S  DISEASE  THORAX 

20223  3  SEZARY'S  DISEASE  ABDOM 

20224  3  SEZARY'S  DISEASE  AXILLA 

20225  3  SEZARY'S  DISEASE  INGUIN 

20226  3  SEZARY'S  DISEASE  PELVIC 

20227  3  SEZARY'S  DISEASE  SPLEEN 

20228  3  SEZARY'S  DISEASE  MULT 

20230  3  MAL  HISTIOCYTOSIS  UNSPEC 

20231  3  MAL  HISTIOCYTOSIS  HEAD 

20232  3  MAL  HISTIOCYTOSIS  THORAX 

20233  3  MAL  HISTIOCYTOSIS  ABDOM 

20234  3  MAL  HISTIOCYTOSIS  AXILLA 

20235  3  MAL  HISTIOCYTOSIS  INGUIN 

20236  3  MAL  HISTIOCYTOSIS  PELVIC 

20237  3  MAL  HISTIOCYTOSIS  SPLEEN 

20238  3  MAL  HISTIOCYTOSIS  MULT 

20240  3  HAIRY- CELL  LEUKEM  UNSPEC 

20241  3  HAIRY- CELL  LEUKEM  HEAD 

20242  3  HAIRY- CELL  LEUKEM  THORAX 

20243  3  HAIRY- CELL  LEUKEM  ABDOM 

20244  3  HAIRY- CELL  LEUKEM  AXILLA 

20245  3  HAIRY- CELL  LEUKEM  INGUIN 

20246  3  HAIRY- CELL  LEUKEM  PELVIC 

20247  3  HAIRY- CELL  LEUKEM  SPLEEN 

20248  3  HAIRY- CELL  LEUKEM  MULT 

20250  3  LETTERER - S IWE  DIS  UNSPEC 

20251  3  LETTERER- S IWE  DIS  HEAD 

20252  3  LETTERER- SIWE  DIS  THORAX 

20253  3  LETTERER- SIWE  DIS  ABDOM 

20254  3  LETTERER- SIWE  DIS  AXILLA 

20255  3  LETTERER- SIWE  DIS  INGUIN 

20256  3  LETTERER- SIWE  DIS  PELVIC 

20257  3  LETTERER- SIWE  DIS  SPLEEN 

20258  3  LETTERER - S IWE  DIS  MULT 

20260  3  MAL  MASTOCYTOSIS  UNSPEC 

20261  3  MAL  MASTOCYTOSIS  HEAD 

20262  3  MAL  MASTOCYTOSIS  THORAX 

20263  3  MAL  MASTOCYTOSIS  ABDOM 

20264  3  MAL  MASTOCYTOSIS  AXILLA 

20265  3  MAL  MASTOCYTOSIS  INGUIN 

20266  3  MAL  MASTOCYTOSIS  PELVIC 

20267  3  MAL  MASTOCYTOSIS  SPLEEN 


Code  Class  Description 

20268  3  MAL  MASTOCYTOSIS  MULT 

20280  3  LYMPHOMA  NEC  UNSPEC  SITE 

20281  3  LYMPHOMAS  NEC  HEAD 

20282  3  LYMPHOMAS  NEC  THORAX 

20283  3  LYMPHOMAS  NEC  ABDOM 

20284  3  LYMPHOMAS  NEC  AXILLA 

20285  3  LYMPHOMAS  NEC  INGUIN 

20286  3  LYMPHOMAS  NEC  PELVIC 

20287  3  LYMPHOMAS  NEC  SPLEEN 

20288  3  LYMPHOMAS  NEC  MULT 

20290  3  LYMPHOID  MAL  NEC  UNSPEC 

20291  3  LYMPHOID  MAL  NEC  HEAD 

20292  3  LYMPHOID  MAL  NEC  THORAX 

20293  3  LYMPHOID  MAL  NEC  ABDOM 

20294  3  LYMPHOID  MAL  NEC  AXILLA 

20295  3  LYMPHOID  MAL  NEC  INGUIN 

20296  3  LYMPHOID  MAL  NEC  PELVIC 

20297  3  LYMPHOID  MAL  NEC  SPLEEN 

20298  3  LYMPHOID  MAL  NEC  MULT 

2030  3  MULTIPLE  MYELOMA 

2031  3  PLASMA  CELL  LEUKEMIA 
2038  3  IMMUNOPROLI FERAT  NEO  NEC 

2040  3  ACUTE  LYMPHOID  LEUKEMIA 

2041  3  CHR  LYMPHOID  LEUKEMIA 

2042  3  SUBAC  LYMPHOID  LEUKEMIA 

2048  3  LYMPHOID  LEUKEMIA  NEC 

2049  3  LYMPHOID  LEUKEMIA  NOS 

2050  3  ACUTE  MYELOID  LEUKEMIA 

2051  3  CHRONIC  MYELOID  LEUKEMIA 

2052  3  SUBACUT  MYELOID  LEUKEMIA 

2053  3  MYELOID  SARCOMA 

2058  3  MYELOID  LEUKEMIA  NEC 

2059  3  MYELOID  LEUKEMIA  NOS 

2060  3  ACUTE  MONOCYTIC  LEUKEMIA 

2061  3  CHR  MONOCYTIC  LEUKEMIA 

2062  3  SUBAC  MONOCYTIC  LEUKEMIA 

2068  3  MONOCYTIC  LEUKEMIA  NEC 

2069  3  MONOCYTIC  LEUKEMIA  NOS 

2070  3  ACUTE  ERYTHREMIA 

2071  3  CHRONIC  ERYTHREMIA 

2072  3  MEGAKARYOCYTE  LEUKEMIA 
2078  3  SPECIFIED  LEUKEMIA  NEC 

2080  3  ACUTE  LEUKEMIA  NOS 

2081  3  CHRONIC  LEUKEMIA  NOS 

2082  3  SUBACUTE  LEUKEMIA  NOS 

2088  3  LEUKEMIA-UNSPEC  CELL  NEC 

2089  3  LEUKEMIA-UNSPEC  CELL  NOS 

2100  3  BENIGN  NEOPLASM  LIP 

2101  3  BENIGN  NEOPLASM  TONGUE 

2102  3  BEN  NEO  MAJOR  SALIVARY 

2103  3  BENIGN  NEO  MOUTH  FLOOR 

2104  3  BENIGN  NEO  MOUTH  NEC/NOS 

2106  3  BENIGN  NEO  OROPHARYN  NEC 

2107  3  BENIGN  NEO  NASOPHARYNX 

2108  3  BENIGN  NEO  HYPOPHARYNX 

2109  3  BENIGN  NEO  PHARYNX  NOS 

2110  3  BENIGN  NEO  ESOPHAGUS 

2111  3  BENIGN  NEOPLASM  STOMACH 

2112  3  BENIGN  NEOPLASM  SM  BOWEL 

2113  3  BENIGN  NEOPLASM  LG  BOWEL 

2114  3  BENIGN  NEOPL  RECTUM/ANUS 

2115  3  BEN  NEO  LIVER/BILE  DUCTS 

2116  3  BENIGN  NEOPLASM  PANCREAS 

2117  3  BEN  NEO  ISLETS  LANGERHAN 

2118  3  BEN  NEO  PERITONEUM 

2119  3  BEN  NEO  GI  TRACT  NEC/NOS 
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2120  3  BEN  NEO  NASAL  CAV/SINUS 

2121  3  BENIGN  NEO  LARYNX 

2122  3  BENIGN  NEO  TRACHEA 

2123  3  BENIGN  NEO  BRONCHUS/LUNG 

2124  3  BENIGN  NEOPLASM  PLEURA 

2125  3  BENIGN  NEO  MEDIASTINUM 

2126  3  BENIGN  NEOPLASM  THYMUS 

2127  3  BENIGN  NEOPLASM  HEART 

2128  3  BENIGN  NEO  RESP  SYS  NEC 

2129  3  BENIGN  NEO  RESP  SYS  NOS 

2130  3  BEN  NEO  SKULL/FACE  BONE 

2131  3  BEN  NEO  LOWER  JAW  BONE 

2132  3  BENIGN  NEO  VERTEBRAE 

2133  3  BEN  NEO  RIBS/STERN/CLAV 

2134  3  BEN  NEO  LONG  BONES  ARM 

2135  3  BEN  NEO  BONES  WRIST/HAND 

2136  3  BENIGN  NEO  PELVIC  GIRDLE 

2137  3  BEN  NEO  LONG  BONES  LEG 

2138  3  BEN  NEO  BONES  ANKLE/FOOT 

2139  3  BENIGN  NEO  BONE  NOS 
2150  3  BEN  NEO  SOFT  TISSUE  HEAD 

2152  3  BEN  NEO  SOFT  TISSUE  ARM 

2153  3  BEN  NEO  SOFT  TISSUE  LEG 

2154  3  BEN  NEO  SOFT  TIS  THORAX 

2155  3  BEN  NEO  SOFT  TIS  ABDOMEN 

2156  3  BEN  NEO  SOFT  TIS  PELVIS 

2157  3  BENIGN  NEO  TRUNK  NOS 

2158  3  BEN  NEO  SOFT  TISSUE  NEC 

2159  3  BEN  NEO  SOFT  TISSUE  NOS 
217  3  BENIGN  NEOPLASM  BREAST 

2180  3  SUBMUCOUS  LEIOMYOMA 

2181  3  INTRAMURAL  LEIOMYOMA 

2182  3  SUBSEROUS  LEIOMYOMA 

2189  3  UTERINE  LEIOMYOMA  NOS 

2190  3  BENIGN  NEO  CERVIX  UTERI 

2191  3  BENIGN  NEO  CORPUS  UTERI 

2198  3  BENIGN  NEO  UTERUS  NEC 

2199  3  BENIGN  NEO  UTERUS  NOS 
220  3  BENIGN  NEOPLASM  OVARY 

2210  3  BEN  NEO  FALLOPIAN  TUBE 

2211  3  BENIGN  NEOPLASM  VAGINA 

2212  3  BENIGN  NEOPLASM  VULVA 

2218  3  BEN  NEO  FEM  GENITAL  NEC 

2219  3  BEN  NEO  FEM  GENITAL  NOS 

2220  3  BENIGN  NEOPLASM  TESTIS 

2221  3  BENIGN  NEOPLASM  PENIS 

2222  3  BENIGN  NEOPLASM  PROSTATE 

2223  3  BENIGN  NEO  EPIDIDYMIS 

2224  3  BENIGN  NEOPLASM  SCROTUM 

2228  3  BEN  NEO  MALE  GENITAL  NEC 

2229  3  BEN  NEO  MALE  GENITAL  NOS 

2230  3  BENIGN  NEOPLASM  KIDNEY 

2231  3  BENIGN  NEO  RENAL  PELVIS 

2232  3  BENIGN  NEOPLASM  URETER 

2233  3  BENIGN  NEOPLASM  BLADDER 
22381  3  BENIGN  NEOPLASM  URETHRA 
22389  3  BENIGN  NEO  URINARY  NEC 

2239  3  BENIGN  NEO  URINARY  NOS 

2240  3  BENIGN  NEOPLASM  EYEBALL 

2241  3  BENIGN  NEOPLASM  ORBIT 

2242  3  BEN  NEO  LACRIMAL  GLAND 

2243  3  BENIGN  NEO  CONJUNCTIVA 

2244  3  BENIGN  NEOPLASM  CORNEA 

2245  3  BENIGN  NEOPLASM  RETINA 

2246  3  BENIGN  NEOPLASM  CHOROID 

2247  3  BEN  NEO  LACRIMAL  DUCT 
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BENIGN  NEO  CRANIAL  NERVE 
BEN  NEO  CEREBR  MENINGES 
BENIGN  NEO  SPINAL  CORD 
BEN  NEO  SPINAL  MENINGES 
BENIGN  NEO  NERV  SYS  NEC 
BENIGN  NEO  NERV  SYS  NOS 
BENIGN  NEOPLASM  THYROID 
BENIGN  NEOPLASM  ADRENAL 
BENIGN  NEO  PARATHYROID 
BENIGN  NEO  PITUITARY 
BEN  NEOPL  PINEAL  GLAND 
BENIGN  NEO  CAROTID  BODY 
BEN  NEO  PARAGANGLIA  NEC 
BENIGN  NEO  ENDOCRINE  NEC 
BENIGN  NEO  ENDOCRINE  NOS 
HEMANGIOMA  NOS 
LYMPHANGIOMA,  ANY  SITE 
BENIGN  NEO  LYMPH  NODES 
BENIGN  NEOPLASM  NEC 
BENIGN  NEOPLASM  NOS 
UNC  BEHAV  NEO  SALIVARY 
UNC  BEHAV  NEO  ORAL/PHAR 
UNC  BEHAV  NEO  INTESTINE 
UNC  BEHAV  NEO  LIVER 
UNC  BEHAV  NEO  PERITONEUM 
UNC  BEHAV  NEO  GI  NEC 
UNC  BEHAV  NEO  LARYNX 
UNC  BEHAV  NEO  LUNG 
UNC  BEHAV  NEO  PLEURA 
UNC  BEHAV  NEO  RESP  NEC 
UNCERT  BEHAV  NEO  UTERUS 
UNC  BEHAV  NEO  PLACENTA 
UNC  BEHAV  NEO  OVARY 
UNC  BEHAV  NEO  FEMALE  NEC 
UNC  BEHAV  NEO  TESTIS 
UNC  BEHAV  NEO  PROSTATE 
UNC  BEHAV  NEO  MALE  NEC 
UNC  BEHAV  NEO  BLADDER 
UNC  BEHAV  NEO  URINAR  NOS 
UNC  BEHAV  NEO  KIDNEY 
UNC  BEHAV  NEO  URINAR  NEC 
UNC  BEHAV  NEO  PITUITARY 
UNC  BEHAV  NEO  PINEAL 
UNC  BEHAV  NEO  ADRENAL 
UNC  BEHAV  NEO  PARAGANG 
UNCER  NEO  ENDOCRINE  NEC 
UNC  BEH  NEO  BRAIN/SPINAL 
UNC  BEHAV  NEO  MENINGES 
NEUROFIBROMATOSIS 
UNC  BEH  NEO  NERV  SYS  NEC 
UNC  BEHAV  NEO  BONE 
UNC  BEHAV  NEO  SOFT  TISSU 
UNC  BEHAV  NEO  SKIN 
UNC  BEHAV  NEO  BREAST 
POLYCYTHEMIA  VERA 
MASTOCYTOMA  NOS 
PLASMACYTOMA  NOS 
LYMPHOPROLI FERAT  DIS  NOS 
UNCERT  BEHAVIOR  NEO  NEC 
UNCERT  BEHAVIOR  NEO  NOS 
SIMPLE  GOITER 
GOITER  NOS 

NONTOX  UNINODULAR  GOITER 
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DIS  AMINO-ACID  METAB  NEC 

2831 

3 

2709 

3 

DIS  AMINO-ACID  METAB  N0S 

2832 

3 

2710 

3 

GLYCOGENOSIS 

2839 

3 

2711 

3 

GALACTOSEMIA 

2840 

3 

2712 

3 

HERED  FRUCTOSE  INT0LERAN 

2848 

3 

2713 

3 

DISACCHARIDASE  DEF/MALAB 
DIS  CARBOHYDR  METAB  NEC 

2849 

3 

2718 

3 

2850 

3 

2719 

3 

DIS  CARBOHYDR  METAB  NOS 

2851 

3 

2720 

3 

PURE  HYPERCHOLESTEROLEM 

2858 

3 

2721 

3 

PURE  HYPERGLYCERIDEMIA 

2860 

3 

2722 

3 

MIXED  HYPERLIPIDEMIA 

2861 

3 

2723 

3 

HYP  ERCHYL0M I CR0NEMI A 

2862 

3 

2724 

3 

HYPERLIPIDEMIA  NEC/NOS 

2863 

3 

LIPOPROTEIN  DEFICIENCIES 

LIPODYSTROPHY 

LIPIDOSES 

LIPOID  METAB0L  DIS  NEC 

LIPOID  METAB0L  DIS  NOS 

P0LYCL0N  HYPERGAMMAGLOBU 

M0N0CL0N  PARAPROTEINEMIA 

PARAPROTEINEMIA  NEC 

MACR0GL0BULINEMIA 

DIS  PLAS  PROTEIN  MET  NEC 

DIS  COPPER  METABOLISM 

DIS  MAGNESIUM  METABOLISM 

DIS  CALCIUM  METABOLISM 

HYPER0SM0LALITY 

HYP0SM0LALITY 

ACIDOSIS 

ALKALOSIS 

MIXED  ACID-BASE  BAL  DIS 
HYPOVOLEMIA 
FLUID  OVERLOAD 
HYPERPOTASSEMIA 
HYP0P0TASSEMIA 
ELECTRO LYT/FLUID  DIS  NEC 
CYSTIC  FIBR0S  W/0  ILEUS 
CYSTIC  FIRB0SIS  W  ILEUS 
DIS  PORPHYRIN  METABOLISM 
PURINE/PYRIMID  DIS  NEC 
MUCOPOLYSACCHARIDOSIS 
DEFIC  CIRCUL  ENZYME  NEC 
METABOLISM  DISORDER  NEC 
HYP0GAMMAGL0BULINEM  NOS 
SELECTIVE  IGA  IMMUN0DEF 
SELECTIVE  IGM  IMMUN0DEF 
SELECTIVE  IG  DEFIC  NEC 
CONG  HYP0GAMMAGL0BULINEM 
IMMUNODEFIC  W  HYPER- IGM 
COMMON  VARIABL  IMMUN0DEF 
IMMUNDEF  T-CELL  DEF  NOS 
DIGEORGE'S  SYNDROME 
WISKOTT-ALDRICH  SYNDROME 
NEZELOF'S  SYNDROME 
DEFIC  CELL  IMMUNITY  NOS 
COMBINED  IMMUNITY  DEFIC 
AUTOIMMUNE  DISEASE  NEC 
IMMUNE  MECHANISM  DIS  NOS 
HEREDITARY  SPHEROCYTOSIS 
HEREDIT  ELLIPT0CYT0SIS 
GLUTATHIONE  DIS  ANEMIA 
THALASSEMIAS 

HB-S  DISEASE  WITH  CRISIS 
HEMOGLOBINOPATHIES  NEC 
HERED  HEMOLYTIC  ANEM  NEC 
HERED  HEMOLYTIC  ANEM  NOS 
N0NAUT0IMMU  HEM0LYT  ANEM 
HEMOLYTIC  HEMOGLOBINURIA 
ACQ  HEMOLYTIC  ANEMIA  NOS 
C0NGEN  APLASTIC  ANEMIA 
APLASTIC  ANEMIAS  NEC 
APLASTIC  ANEMIA  NOS 
SIDEROBLASTIC  ANEMIA 
AC  P0STHEM0RRHAG  ANEMIA 
ANEMIA  NEC 

CONG  FACTOR  VIII  DI0RD 
CONG  FACTOR  IX  DISORDER 
CONG  FACTOR  XI  DISORDER 
CONG  DEF  CLOT  FACTOR  NEC 
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2864  3  VON  WILLEBRAND'S  DISEASE 

2865  3  CIRCULATING  ANTICOAG  DIS 

2866  3  DEFIBRINATION  SYNDROME 

2867  3  ACQ  COAGUL  FACTOR  DEFIC 

2869  3  COAGULAT  DEFECT  NEC/NOS 

2870  3  ALLERGIC  PURPURA 

2871  3  THROMBOCYTOPATHY 

2879  3  HEMORRHAGIC  COND  NOS 

2880  3  AGRANULOCYTOSIS 

2881  3  FUNCTION  DIS  NEUTROPHILS 
2894  3  HYPERSPLENISM 

2897  3  METHEMOGLOBINEMIA 

2920  3  DRUG  WITHDRAWAL  SYNDROME 

319  3  MENTAL  RETARDATION  NOS 

3200  3  HEMOPHILUS  MENINGITIS 

3201  3  PNEUMOCOCCAL  MENINGITIS 

3202  3  STREPTOCOCCAL  MENINGITIS 

3203  3  STAPHYLOCOCC  MENINGITIS 

3207  3  MENING  IN  OTH  BACT  DIS 

3208  3  BACTERIAL  MENINGITIS  NEC 

3209  3  BACTERIAL  MENINGITIS  NOS 

3210  3  CRYPTOCOCCAL  MENINGITIS 

3211  3  MENING  IN  OTH  FUNGAL  DIS 

3212  3  MENING  IN  OTH  VIRAL  DIS 

3213  3  TRYPANOSOMIASIS  MENINGIT 

3214  3  MENINGIT  D/T  SARCOIDOSIS 
3218  3  MENING  IN  OTH  NONBAC  DIS 

3220  3  NONPYOGENIC  MENINGITIS 

3221  3  EOSINOPHILIC  MENINGITIS 

3222  3  CHRONIC  MENINGITIS 

3229  3  MENINGITIS  NOS 

3230  3  ENCEPHALIT  IN  VIRAL  DIS 

3231  3  RICKETTSIAL  ENCEPHALITIS 

3232  3  PROTOZOAL  ENCEPHALITIS 
3234  3  OTH  ENCEPHALIT  D/T  INFEC 
3236  3  POSTINFECT  ENCEPHALITIS 

3240  3  INTRACRANIAL  ABSCESS 

3241  3  INTRASPINAL  ABSCESS 
3249  3  CNS  ABSCESS  NOS 

325  3  PHLEBITIS  INTRCRAN  SINUS 

3314  3  OBSTRUCTIV  HYDROCEPHALUS 

33510  3  SPINAL  MUSCL  ATROPHY  NOS 

33511  3  KUGELBERG - WELANDER  DIS 
33519  3  SPINAL  MUSCL  ATROPHY  NEC 

3358  3  ANT  HORN  CELL  DIS  NEC 

3359  3  ANT  HORN  CELL  DIS  NOS 
3361  3  VASCULAR  MYELOPATHIES 
3369  3  SPINAL  CORD  DISEASE  NOS 

3440  3  QUADRIPLEGIA  NOS 

3441  3  PARAPLEGIA  NOS 

3442  3  DIPLEGIA  OF  UPPER  LIMBS 

3443  3  MONOPLEGIA  OF  LOWER  LIMB 

3444  3  MONOPLEGIA  OF  UPPER  LIMB 

3445  3  MONOPLEGIA  NOS 

34460  3  CAUDA  EQUINA  SYND  NOS 

34461  3  NEUROGENIC  BLADDER 
3480  3  CEREBRAL  CYSTS 

3484  3  COMPRESSION  OF  BRAIN 

3485  3  CEREBRAL  EDEMA 

3488  3  BRAIN  CONDITIONS  NEC 

3489  3  BRAIN  CONDITION  NOS 

3491  3  COMPLICATION  CNS  DEVICE 

3492  3  DISORDER  OF  MENINGES  NEC 

34981  3  CEREBROSPINAL  RHINORRHEA 

34982  3  TOXIC  ENCEPHALOPATHY 
3531  3  LUMBOSACRAL  PLEX  LESION 


Code  Class  Description 

3580  3  MYASTHENIA  GRAVIS 

3588  3  MYONEURAL  DISORDERS  NEC 

3592  3  MYOTONIC  DISORDERS 

37006  3  PERFORATED  CORNEAL  ULCER 

37007  3  MOOREN'S  ULCER 
37055  3  CORNEAL  ABSCESS 
3708  3  KERATITIS  NEC 

37600  3  ACUTE  INFLAM  NOS,  ORBIT 

37602  3  ORBITAL  PERIOSTITIS 

37603  3  ORBITAL  OSTEOMYELITIS 
37621  3  THYROTOXIC  EXOPHTHALMOS 
38200  3  AC  SUPP  OTITIS  MEDIA  NOS 
3829  2  OTITIS  MEDIA  NOS 

38860  3  OTORRHEA  NOS 

38861  3  CEREBROSP  FLUID  OTORRHEA 
38869  3  OTORRHEA  NEC 

4030  3  MAL  HYPERTENS  RENAL  DIS 

4031  3  BENIGN  HYPERT  RENAL  DIS 

4039  3  HYPERTENS  RENAL  DIS  NOS 

4040  3  MAL  HYPERT  HRT/RENAL  DIS 

4041  3  BEN  HYPERT  HRT/RENAL  DIS 
4049  3  HYPERT  HRT/RENAL  DIS  NOS 
40501  3  MAL  RENOVASC  HYPERTENS 
40509  3  MAL  SECOND  HYPERTEN  NEC 
40511  3  BENIGN  RENOVASC  HYPERTEN 
40519  3  BENIGN  SECOND  HYPERT  NEC 
40591  3  RENOVASC  HYPERTENSION 
40599  3  SECOND  HYPERTENSION  NEC 

4100  3  AMI  ANTEROLATERAL  WALL 

4101  3  AMI  ANTERIOR  WALL  NEC 

4102  3  AMI  INFEROLATERAL  WALL 

4103  3  AMI  INFEROPOSTERIOR  WALL 

4104  3  AMI  INFERIOR  WALL  NEC 

4105  3  AMI  LATERAL  WALL  NEC 

4106  3  TRUE  POSTERIOR  INFARCT 

4107  3  SUBENDOCARDIAL  INFARCT 

4108  3  MYOCARDIAL  INFARCT  NEC 

4109  3  MYOCARDIAL  INFARCT  NOS 
4131  3  PRINZMETAL  ANGINA 

4139  3  ANGINA  PECTORIS  NEC/NOS 

41410  3  ANEURYSM,  HEART  (WALL) 

41411  3  CORONARY  VESSEL  ANEURYSM 

4150  3  ACUTE  COR  PULMONALE 

4151  3  PULMON  EMBOLISM/ INFARCT 
4200  3  AC  PERICARDIT  IN  OTH  DIS 

42090  3  ACUTE  PERICARDITIS  NOS 

42091  3  AC  IDIOPATH  PERICARDITIS 
42099  3  ACUTE  PERICARDITIS  NEC 

4210  3  AC/SUBAC  BACT  ENDOCARD 

4211  3  AC  ENDOCARDIT  IN  OTH  DIS 

4219  3  AC/SUBAC  ENDOCARDIT  NOS 

4220  3  AC  MYOCARDIT  IN  OTH  DIS 
42290  3  ACUTE  MYOCARDITIS  NOS 

42292  3  SEPTIC  MYOCARDITIS 

42293  3  TOXIC  MYOCARDITIS 
4230  3  HEMOPERICARDIUM 

4238  3  PERICARDIAL  DISEASE  NEC 

4239  3  PERICARDIAL  DISEASE  NOS 
42491  3  ENDOCARDITIS  IN  OTH  DIS 
42499  3  ENDOCARDITIS  NEC 

4257  3  METABOLIC  CARDIOMYOPATHY 

4260  3  ATRIOVENT  BLOCK  COMPLETE 

42610  3  ATRIOVENT  BLOCK  NOS 

42611  3  ATRIOVENT  BLOCK- 1ST  DEGR 

42612  3  ATRIOVEN  BLOCK-MOBITZ  II 

42613  3  AV  BLOCK- 2ND  DEGREE  NEC 
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4262  3  LEFT  BB  H EMI BLOCK 

4263  3  LEFT  BB  BLOCK  NEC 

4264  3  RT  BUNDLE  BRANCH  BLOCK 

42650  3  BUNDLE  BRANCH  BLOCK  NOS 

42651  3  RT  BBB/LFT  POST  FASC  BLK 

42652  3  RT  BBB/LFT  ANT  FASC  BLK 

42653  3  BILAT  BB  BLOCK  NEC 

42654  3  TRIFASCICULAR  BLOCK 

4266  3  OTHER  HEART  BLOCK 

4267  3  ANOMALOUS  AV  EXCITATION 
42689  3  CONDUCTION  DISORDER  NEC 

4269  3  CONDUCTION  DISORDER  NOS 

4270  3  PAROX  ATRIAL  TACHYCARDIA 

4271  3  PAROX  VENTRIC  TACHYCARD 

4272  3  PAROX  TACHYCARDIA  NOS 

42731  3  ATRIAL  FIBRILLATION 

42732  3  ATRIAL  FLUTTER 

42741  3  VENTRICULAR  FIBRILLATION 

42742  3  VENTRICULAR  FLUTTER 
4275  3  CARDIAC  ARREST 

4280  3  CONGESTIVE  HEART  FAILURE 

4281  3  LEFT  HEART  FAILURE 

4289  3  HEART  FAILURE  NOS 

4290  3  MYOCARDITIS  NOS 

4291  3  MYOCARDIAL  DEGENERATION 

4292  3  ASCVD 

4293  3  CARDIOMEGALY 

4294  3  HRT  DIS  POSTCARDIAC  SURG 

4295  3  CHORDAE  TENDINAE  RUPTURE 

4296  3  PAPILLARY  MUSCLE  RUPTURE 
42981  3  PAPILLARY  MUSCLE  DIS  NEC 

430  3  SUBARACHNOID  HEMORRHAGE 

431  3  INTRACEREBRAL  HEMORRHAGE 

4320  3  NONTRAUM  EXTRADURAL  HEM 

4321  3  SUBDURAL  HEMORRHAGE 

4329  3  INTRACRANIAL  HEMORR  NOS 

4330  3  BASILAR  ARTERY  OCCLUSION 

4331  3  CAROTID  ARTERY  OCCLUSION 

4332  3  VERTEBRAL  ART  OCCLUSION 

4333  3  MULT  PRECEREB  OCCLUSION 

4338  3  PRECEREB  OCCLUSION  NEC 

4339  3  PRECEREB  OCCLUSION  NOS 

4340  3  CEREBRAL  THROMBOSIS 

4341  3  CEREBRAL  EMBOLISM 

4349  3  CEREBR  ARTERY  OCCLUS  NOS 

4373  3  NONRUPT  CEREBRAL  ANEURYM 

4376  3  NONPYOGEN  THROMBOS  SINUS 

4410  3  DISSECTING  ANEURYSM 

4411  3  RUPTUR  THORACIC  ANEURYSM 

4412  3  THORACIC  AORTIC  ANEURYSM 

4413  3  RUPT  ABD  AORTIC  ANEURYSM 

4414  3  ABDOM  AORTIC  ANEURYSM 

4415  3  RUPT  AORTIC  ANEURYSM  NOS 
4419  3  AORTIC  ANEURYSM  NOS 
44381  3  ANGIOPATHY  IN  OTHER  DIS 
44389  3  PERIPH  VASCULAR  DIS  NEC 

4439  3  PERIPH  VASCULAR  DIS  NOS 

4440  3  ABD  AORTIC  EMBOLISM 

4441  3  THORACIC  AORTIC  EMBOLISM 

44421  3  UPPER  EXTREMITY  EMBOLISM 

44422  3  LOWER  EXTREMITY  EMBOLISM 
44481  3  ILIAC  ARTERY  EMBOLISM 
44489  3  ARTERIAL  EMBOLISM  NEC 
4449  3  ARTERIAL  EMBOLISM  NOS 
4472  3  RUPTURE  OF  ARTERY 

4475  3  NECROSIS  OF  ARTERY 


Code  Class  Description 

45111  3  FEMORAL  VEIN  PHLEBITIS 

45119  3  DEEP  PHLEBITIS -LEG  NEC 

4512  3  THROMBOPHLEBITIS  LEG  NOS 

45181  3  ILIAC  THROMBOPHLEBITIS 

452  3  PORTAL  VEIN  THROMBOSIS 

4530  3  BUDD-CHIARI  SYNDROME 

4531  3  THROMBOPHLEBITIS  MIGRANS 

4532  3  VENA  CAVA  THROMBOSIS 

4533  3  RENAL  VEIN  THROMBOSIS 
4560  3  ESOPHAG  VARICES  W  BLEED 

45620  3  BLEED  ESOPH  VAR  OTH  DIS 

45621  3  ESOPH  VARICE  OTH  DIS  NOS 

4571  3  OTHER  LYMPHEDEMA 

4572  3  LYMPHANGITIS 

4578  3  NONINFECT  LYMPH  DIS  NEC 

4659  2  ACUTE  URI  NOS 

4660  2  ACUTE  BRONCHITIS 

4661  2  ACUTE  BRONCHIOLITIS 
47822  3  PARAPHARYNGEAL  ABSCESS 
47824  3  RETROPHARYNGEAL  ABSCESS 
47830  3  VOCAL  CORD  PARALYSIS  NOS 

47833  3  VOCAL  PARAL  BILAT  PART 

47834  3  VOCAL  PARAL  BILAT  TOTAL 

47870  3  DISEASE  OF  LARYNX  NOS 

47871  3  LARYNGEAL  CELLULITIS 
47874  3  STENOSIS  OF  LARYNX 
47879  3  DISEASE  OF  LARYNX  NEC 

4800  3  ADENOVIRAL  PNEUMONIA 

4801  3  RESP  SYNCYT  VIRAL  PNEUM 

4802  3  PARINFLUENZA  VIRAL  PNEUM 

4808  •  3  VIRAL  PNEUMONIA  NEC 

4809  3  VIRAL  PNEUMONIA  NOS 
481  3  PNEUMOCOCCAL  PNEUMONIA 

4820  3  K.   PNEUMONIAE  PNEUMONIA 

4821  3  PSEUDOMONAL  PNEUMONIA 

4822  3  H. INFLUENZAE  PNEUMONIA 

4823  3  STREPTOCOCCAL  PNEUMONIA 

4824  3  STAPHYLOCOCCAL  PNEUMONIA 

4828  3  BACTERIAL  PNEUMONIA  NEC 

4829  3  BACTERIAL  PNEUMONIA  NOS 
483  3  PNEUMONIA:  ORGANISM  NEC 
4841  3  PNEUM  W  CYTOMEG  INCL  DIS 
4843  3  PNEUMONIA  IN  WHOOP  COUGH 

4845  3  PNEUMONIA  IN  ANTHRAX 

4846  3  PNEUM  IN  ASPERGILLOSIS 

4847  3  PNEUM  IN  OTH  SYS  MYCOSES 

4848  3  PNEUM  IN  INFECT  DIS  NEC 

485  3  BRONCOPNEUMONIA  ORG  NOS 

486  3  PNEUMONIA,  ORGANISM  NOS 

4870  3  INFLUENZA  WITH  PNEUMONIA 

4871  3  FLU  W  RESP  MANIFEST  NEC 
4878  3  FLU  W  MANIFESTATION  NEC 

5070  3  FOOD/VOMIT  PNEUMONITIS 

5071  3  OIL/ESSENCE  PNEUMONITIS 
5078  3  SOLID/LIQ  PNEUMONIT  NEC 
5100  3  EMPYEMA  WITH  FISTULA 
5109  3  EMPYEMA  W/O  FISTULA 
5111  3  BACT  PLEUR/EFFUS  NOT  TB 

5118  3  PLEURAL  EFFUS  NEC  NOT  TB 

5119  3  PLEURAL  EFFUSION  NOS 

5130  3  ABSCESS  OF  LUNG 

5131  3  ABSCESS  OF  MEDIASTINUM 
514  3  PULM  CONGEST/HYPOSTASIS 
5160  3  PUL  ALVEOLAR  PROTEINOSIS 
5162  3  PULM  ALVEOLAR  MICROLITH 
5168  3  ALVEOL  PNEUMONOPATHY  NEC 
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5169 

5182 

5185 

5190 

5240 

5241 

5246 

5248 

5301 

5303 

5304 

5305 

53100 

53101 

53110 

53111 

53120 

53121 

53200 

53201 

53210 

53211 

53220 

53221 

53300 

53301 

53310 

53311 

53320 

53321 

53400 

53401 

53410 

53411 

53420 

53421 

5361 

5372 

5374 

5400 

5401 

5409 

541 

5430 

5439 

55000 

55001 

55002 

55003 

55010 

55011 

55012 

55013 

55100 

55101 

55102 

55103 

5511 

55120 

55121 

55129 

5513 

5518 

5519 

55200 

55202 


3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


AC 
AC 


ALVEOL  PNEUMONOPATHY  NOS 
COMPENSATORY  EMPHYSEMA 
POST  TRAUM  PULM  INSUFFIC 
TRACHEOSTOMY  COMPLIC 
MAJOR  ANOM  OF  JAW  SIZE 
JAW -CRANIAL  BASE  ANOMALY 
TEMPOROMANDIBULAR  JT  DIS 
DENTOFACIAL  ANOMALY  NEC 
ESOPHAGITIS 
ESOPHAGEAL  STRICTURE 
PERFORATION  OF  ESOPHAGUS 
DYSKINESIA  OF  ESOPHAGUS 
AC  STOMACH  ULCER  W  HEM 
AC  STOMAC  ULC  W  HEM-OBST 
AC  STOMACH  ULCER  W  PERF 
AC  STOM  ULC  W  PERF-OBST 
AC  STOMAC  ULC  W  HEM/PERF 
AC  STOM  ULC  HEM/PERF- OBS 
AC  DUODENAL  ULCER  W  HEM 
AC  DUODEN  ULC  W  HEM-OBST 
AC  DUODENAL  ULCER  W  PERF 
AC  DUODEN  ULC  PERF-OBSTR 
AC  DUODEN  ULC  W  HEM/PERF 
AC  DUOD  ULC  HEM/PERF -OBS 
AC  PEPTIC  ULCER  W  HEMORR 
AC  PEPTIC  ULC  W  HEM-OBST 
AC  PEPTIC  ULCER  W  PERFOR 
AC  PEPTIC  ULC  W  PERF -OBS 
PEPTIC  ULC  W  HEM/PERF 
PEPT  ULC  HEM/PERF-OBS 
AC  MARGINAL  ULCER  W  HEM 
AC  MARGIN  ULC  W  HEM-OBST 
AC  MARGINAL  ULCER  W  PERF 
AC  MARGIN  ULC  W  PERF -OBS 
AC  MARGIN  ULC  W  HEM/PERF 
AC  MARG  ULC  HEM/PERF-OBS 
AC  DILATION  OF  STOMACH 
CHRONIC  DUODENAL  ILEUS 
GASTRIC/DUODENAL  FISTULA 
AC  APPEND  W  PERITONITIS 
ABSCESS  OF  APPENDIX 
ACUTE  APPENDICITIS  NOS 
APPENDICITIS  NOS 
HYPERPLASIA  OF  APPENDIX 
DISEASES  OF  APPENDIX  NEC 
UNILAT  ING  HERNIA  W  GANG 
RECUR  UNIL  ING  HERN -GANG 
BILAT  ING  HERNIA  W  GANG 
RECUR  BIL  ING  HERN -GANG 
UNILAT  ING  HERNIA  W  OBST 
RECUR  UNIL  ING  HERN -OBST 
BILAT  ING  HERNIA  W  OBST 
RECUR  BIL  ING  HERN-OBSTR 
UNIL  FEMORAL  HERN  W  GANG 
REC  UNIL  FEM  HERN  W  GANG 
BILAT  FEM  HERN  W  GANG 
RECUR  BIL  FEM  HERN -GANG 
UMBILICAL  HERNIA  W  GANGR 
GANGR  VENTRAL  HERNIA  NOS 
GANGR  INCISIONAL  HERNIA 
GANG  VENTRAL  HERNIA  NEC 
DIAPHRAGM  HERNIA  W  GANGR 
HERNIA,  SITE  NEC  W  GANGR 
HERNIA,  SITE  NOS  W  GANGR 
UNIL  FEMORAL  HERN  W  OBST 
BIL  FEMORAL  HERN  W  OBSTR 


Code  Class  Description 

5521  3  UMBILICAL  HERNIA  W  OBSTR 

55220  3  OBSTR  VENTRAL  HERNIA  NOS 

55221  3  OBSTR  INCISIONAL  HERNIA 
55229  3  OBSTR  VENTRAL  HERNIA  NEC 
5523  3  DIAPHRAGM  HERNIA  W  OBSTR 

5528  3  HERNIA,  SITE  NEC  W  OBSTR 

5529  3  HERNIA,   SITE  NOS  W  OBSTR 
55321  3  INCISIONAL  HERNIA 
55329  3  VENTRAL  HERNIA  NEC 

5570  3  AC  VASC  INSUFF  INTESTINE 

5582  3  TOXIC  GASTROENTERITIS 

5589  2  NONINF  GASTROENTERIT  NEC 

5600  3  INTUSSUSCEPTION 

5601  3  PARALYTIC  ILEUS 

5602  3  VOLVULUS  OF  INTESTINE 
56030  3  IMPACTION  INTESTINE  NOS 
56039  3  IMPACTION  INTESTINE  NEC 
56089  3  INTESTINAL  OBSTRUCT  NEC 
5609  3  INTESTINAL  OBSTRUCT  NOS 

5642  3  POSTGASTRIC  SURGERY  SYND 

5643  3  VOMITING  POST-GI  SURGERY 

5644  3  POSTOP  GI  FUNCT  DIS  NEC 

5647  3  MEGACOLON  NEC 

5648  3  FUNCT  DIS  INTESTINE  NEC 
566  3  ANAL  &  RECTAL  ABSCESS 

5670  3  PERITONITIS  IN  INFEC  DIS 

5671  3  PNEUMOCOCCAL  PERITONITIS 

5672  3  SUPPURAT  PERITONITIS  NEC 

5678  3  PERITONITIS  NEC 

5679  3  PERITONITIS  NOS 

5680  3  PERITONEAL  ADHESIONS 

56881  3  HEMOPERITONEUM 

56882  3  PERITONEAL  EFFUSION 
56889  3  PERITONEAL  DISORDER  NEC 

5691  3  RECTAL  PROLAPSE 

5692  3  RECTAL  &  ANAL  STENOSIS 

5695  3  INTESTINAL  ABSCESS 

5696  3  ENTEROSTOMY  MALFUNCTION 

56981  3  INTESTINAL  FISTULA 

56982  3  ULCERATION  OF  INTESTINE 

56983  3  PERFORATION  OF  INTESTINE 
570  3  ACUTE  NECROSIS  OF  LIVER 

5715  3  CIRRHOSIS  OF  LIVER  NOS 

5716  3  BILIARY  CIRRHOSIS 
5718  3  CHRONIC  LIVER  DIS  NEC 

5720  3  ABSCESS  OF  LIVER 

5721  3  PORTAL  PYEMIA 

5723  3  PORTAL  HYPERTENSION 

5724  3  HEPATORENAL  SYNDROME 

5730  3  CHR  PASSIV  CONGEST  LIVER 

5731  3  HEPATITIS  IN  VIRAL  DIS 

5732  3  HEPATITIS  IN  OTH  INF  DIS 

5733  3  HEPATITIS  NOS 

5734  3  HEPATIC  INFARCTION 

57400  3  CHOLELITH  W  AC  CHOLECYST 

57401  3  CHOLELITH /AC  GB  INF-OBST 

57410  3  CHOLELITH  W  CHOLECYS  NEC 

57411  3  CHOLELITH/GB  INF  NEC -OBS 

57420  3  CHOLELITHIASIS  NOS 

57421  3  CHOLELITHIAS  NOS  W  OBSTR 

57430  3  CHOLEDOCHOLI TH /AC  GB  INF 

57431  3  CHOLEDOCHLITH /AC  GB-OBST 

57440  3  CHOLEDOCHLITH/GB  INF  NEC 

57441  3  CHOLEDOCHLITH/GB  NEC -OBS 

57450  3  CHOLEDOCHOLITHIASIS  NOS 

57451  3  CHOLEDOCHLITH  NOS  W  OBST 
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CELLULITIS  OF  HAND 
CELLULITIS  OF  BUTTOCK 
CELLULITIS  OF  LEG 
CELLULITIS  OF  FOOT 
CELLULITIS,   SITE  NEC 
CELLULITIS  NOS 
IMPETIGO 

DERMATITIS  HERPETIFORMIS 
SUBCORNEAL  PUST  DERMAT0S 
IMPETIGO  HERPETIFORMIS 
PEMPHIGOID 
OCULAR  PEMPHIGUS 
BULLOUS  DERMATOSES  NEC 
ERYTHEMA  MULTIFORME 
ANHIDROSIS 

CHRONIC  SKIN  ULCER  NOS 
SYST  LUPUS  ERYTHEMATOSA 
PY0GEN  ARTHRITIS -UNSPEC 
PY0GEN  ARTHRITIS -SHLDER 
PY0GEN  ARTHRITIS -UP/ARM 
PY0GEN  ARTHRITIS -FOREARM 
PY0GEN  ARTHRITIS -HAND 
PY0GEN  ARTHRITIS -PELVIS 
PY0GEN  ARTHRITIS -L/LEG 
PY0GEN  ARTHRITIS -ANKLE 
PY0GEN  ARTHRITIS  NEC 
PY0GEN  ARTHRITIS -MULT 
BACT  ARTHRITIS -UNSPEC 
BACT  ARTHRITIS -SHLDER 
BACT  ARTHRITIS -UP/ARM 
BACT  ARTHRITIS -FOREARM 
BACT  ARTHRITIS -HAND 
BACT  ARTHRITIS -PELVIS 
BACT  ARTHRITIS -L/LEG 
BACT  ARTHRITIS -ANKLE 
BACT  ARTHRITIS  NEC 
BACT  ARTHRITIS -MULT 
MYCOTIC  ARTHRITIS -UNSPEC 
MYCOTIC  ARTHRITIS -SHLDER 
MYCOTIC  ARTHRITIS -UP/ARM 
MYCOTIC  ARTHRIT- FOREARM 
MYCOTIC  ARTHRITIS -HAND 
MYCOTIC  ARTHRITIS -PELVIS 
MYCOTIC  ARTHRITIS -L/LEG 
MYCOTIC  ARTHRITIS -ANKLE 
MYCOTIC  ARTHRITIS  NEC 
MYCOTIC  ARTHRITIS -MULT 
ARTHROPATH  W  HEMAT0L  DIS 
ARTHR0P  W  OTH  DIS  NEC 
AC  OSTEOMYELITIS -UNSPEC 
AC  OSTEOMYELITIS -SHLDER 
AC  OSTEOMYELITIS -UP/ARM 
AC  OSTEOMYELITIS -FOREARM 
AC  OSTEOMYELITIS -HAND 
AC  OSTEOMYELITIS -PELVIS 
AC  OSTEOMYELITIS -L/LEG 
AC  OSTEOMYELITIS -ANKLE 
AC  OSTEOMYELITIS  NEC 
AC  OSTEOMYELITIS -MULT 
CHR  OSTEOMYELITIS -UNSP 
CHR  0STE0MYELIT- SHLDER 


631 


Table  8.1 


Neonate  CC  List  by  ICD-9-CM  Diagnoses 


Code  Class  Description 

73012  3  CHR  OSTEOMYELIT -UP/ARM 

73013  3  CHR  OSTEOMYELIT -FOREARM 

73014  3  CHR  OSTEOMYELIT -HAND 

73015  3  CHR  OSTEOMYELIT-PELVIS 

73016  3  CHR  OSTEOMYELIT -L/LEG 

73017  3  CHR  OSTEOMYELIT -ANKLE 

73018  3  CHR  OSTEOMYELIT  NEC 

73019  3  CHR  OSTEOMYELIT -MULT 

73020  3  OSTEOMYELITIS  NOS-UNSPEC 

73021  3  OSTEOMYELITIS  NOS-SHLDER 

73022  3  OSTEOMYELITIS  NOS -UP/ARM 

73023  3  OSTEOMYELIT  NOS -FOREARM 

73024  3  OSTEOMYELITIS  NOS -HAND 

73025  3  OSTEOMYELITIS  NOS-PELVIS 

73026  3  OSTEOMYELITIS  NOS -L/LEG 

73027  3  OSTEOMYELITIS  NOS-ANKLE 

73028  3  OSTEOMYELIT  NOS-OTH  SITE 

73029  3  OSTEOMYELITIS  NOS-MULT 

73030  3  PERIOSTITIS -UNSPEC 

73031  3  PERIOSTITIS -SHLDER 

73032  3  PERIOSTITIS -UP/ARM 

73033  3  PERIOSTITIS -FOREARM 

73034  3  PERIOSTITIS -HAND 

73035  3  PERIOSTITIS -PELVIS 

73036  3  PERIOSTITIS -L/LEG 

73037  3  PERIOSTITIS -ANKLE 

73038  3  PERIOSTITIS  NEC 

73039  3  PERIOSTITIS -MULT 

73080  3  BONE  INFECT  NEC-UNSPEC 

73081  3  BONE  INFECT  NEC -SHLDER 

73082  3  BONE  INFECT  NEC -UP/ ARM 

73083  3  BONE  INFECT  NEC -FOREARM 

73084  3  BONE  INFECT  NEC-HAND 

73085  3  BONE  INFECT  NEC-PELVIS 

73086  3  BONE  INFECT  NEC -L/LEG 

73087  3  BONE  INFECT  NEC-ANKLE 

73088  3  BONE  INFECT  NEC-OTH  SITE 

73089  3  BONE  INFECT  NEC-MULT 

73090  3  BONE  INFEC  NOS-UNSP  SITE 

73091  3  BONE  INFECT  NOS-SHLDER 

73092  3  BONE  INFECT  NOS -UP/ARM 

73093  3  BONE  INFECT  NOS -FOREARM 

73094  3  BONE  INFECT  NOS -HAND 

73095  3  BONE  INFECT  NOS-PELVIS 

73096  3  BONE  INFECT  NOS -L/LEG 

73097  3  BONE  INFECT  NOS-ANKLE 

73098  3  BONE  INFECT  NOS-OTH  SITE 

73099  3  BONE  INFECT  NOS-MULT 
7331  3  PATHOLOGICAL  FRACTURE 

73340  3  ASEPT  NECROSIS  BONE  NOS 

73341  3  ASEPTIC  NECROSIS  HUMERUS 

73342  3  ASEPTIC  NECROSIS  FEMUR 

73343  3  ASEPT  NECRO  FEMUR  CONDYL 

73344  3  ASEPTIC  NECROSIS  TALUS 

7400  3  ANENCEPHALUS 

7401  3  CRANIORACHISCHISIS 

7402  3  INIENCEPHALY 

74100  3  SPIN  BIF  W  HYDROCEPH  NOS 

74101  3  SPIN  BIF  W  HYDRCEPH-CERV 

74102  3  SPIN  BIF  W  HYDRCEPH-DORS 

74103  3  SPIN  BIF  W  HYDRCEPH-LUMB 

74190  3  SPINA  BIFIDA 

74191  3  SPINA  BIFIDA- CERV 

74192  3  SPINA  BIFIDA- DORSAL 

74193  3  SPINA  BIFIDA- LUMBAR 
7420  3  ENCEPHALOCELE 


Code  Class  Description 

7421  3  MICROCEPHALUS 

7422  3  REDUCTION  DEFORM,  BRAIN 

7423  3  CONGENITAL  HYDROCEPHALUS 

7424  3  BRAIN  ANOMALY  NEC 
74251  3  DIASTEMATOMYELIA 
74253  3  HYDROMYELIA 

74259  3  SPINAL  CORD  ANOMALY  NEC 

7428  3  NERVOUS  SYSTEM  ANOM  NEC 

7429  3  NERVOUS  SYSTEM  ANOM  NOS 

74320  3  BUPHTHALMOS  NOS 

74321  3  SIMPLE  BUPHTHALMOS 

74322  3  BUPHTHAL  W  OTH  EYE  ANOM 

74441  3  BRANCH  CLEFT  SINUS/FISTU 

74442  3  BRACHIAL  CLEFT  CYST 
7450  3  COMMON  TRUNCUS 

74510  3  COMPL  TRANSPOS  GREAT  VES 

74511  3  DOUBLE  OUTLET  RT  VENTRIC 

74512  3  CORRECT  TRANSPOS  GRT  VES 
74519  3  TRANSPOS  GREAT  VESS  NEC 

7452  3  TETRALOGY  OF  FALLOT 

7453  3  COMMON  VENTRICLE 

7454  3  VENTRICULAR  SEPT  DEFECT 

7455  3  SECUNDUM  ATRIAL  SEPT  DEF 

74560  3  ENDOCARD  CUSHION  DEF  NOS 

74561  3  OSTIUM  PRIMUM  DEFECT 
74569  3  ENDOCARD  CUSHION  DEF  NEC 

7457  3  COR  BILOCULARE 

7458  3  SEPTAL  CLOSURE  ANOM  NEC 

7459  3  SEPTAL  CLOSURE  ANOM  NOS 

74600  3  PULMONARY  VALVE  ANOM  NOS 

74601  3  CONG  PULMON  VALV  ATRESIA 

74602  3  CONG  PULMON  VALVE  STENOS 
74609  3  PULMONARY  VALVE  ANOM  NEC 

7461  3  CONG  TRICUSP  ATRES/STEN 

7462  3  EBSTEIN'S  ANOMALY 

7463  3  CONG  AORTA  VALV  STENOSIS 

7464  3  CONG  AORTA  VALV  INSUFFIC 

7465  3  CONGEN  MITRAL  STENOSIS 

7466  3  CONG  MITRAL  INSUFFICIENC 

7467  3  HYPOPLAS  LEFT  HEART  SYND 

74681  3  CONG  SUBAORTIC  STENOSIS 

74682  3  COR  TRIATRIATUM 

74683  3  INFUNDIB  PULMON  STENOSIS 

74684  3  OBSTRUCT  HEART  ANOM  NEC 

74685  3  CORONARY  ARTERY  ANOMALY 

74686  3  CONGENITAL  HEART  BLOCK 

74687  3  MALPOSITION  OF  HEART 
74689  3  CONG  HEART  ANOMALY  NEC 
7470  3  PATENT  DUCTUS  ARTERIOSUS 

74710  3  COARCTATION  OF  AORTA 

74711  3  INTERRUPT  OF  AORTIC  ARCH 

74720  3  CONG  ANOM  OF  AORTA  NOS 

74721  3  ANOMALIES  OF  AORTIC  ARCH 

74722  3  AORTIC  ATRES I A/STENOSIS 
74729  3  CONG  ANOM  OF  AORTA  NEC 
7473  3  PULMONARY  ARTERY  ANOM 

74740  3  GREAT  VEIN  ANOMALY  NOS 

74741  3  TOT  ANOM  PULM  VEN  CONNEC 

74742  3  PART  ANOM  PULM  VEN  CONN 
74749  3  GREAT  VEIN  ANOMALY  NEC 
7476  3  PERIPH  VASCULAR  ANOM  NEC 
74781  3  CEREBROVASCULAR  ANOMALY 
74789  3  CIRCULATORY  ANOMALY  NEC 

7479  3  CIRCULATORY  ANOMALY  NOS 

7480  3  CHOANAL  ATRESIA 
7482  3  LARYNGEAL  WEB 
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7483  3  LARYNGOTRACH  ANOMALY  NEC 

7484  3  CONGENITAL  CYSTIC  LUNG 

7485  3  AGENESIS  OF  LUNG 

74860  3  LUNG  ANOMALY  NOS 

74861  3  CONGEN  BRONCHIECTASIS 

7488  3  RESPIRATORY  ANOMALY  NEC 

7489  3  RESPIRATORY  ANOMALY  NOS 
75025  3  CONGENITAL  LIP  FISTULA 
75027  3  DIVERTICULUM  OF  PHARYNX 
75029  3  PHARYNGEAL  ANOMALY  NEC 
7503  3  CONG  ESOPH  FISTULA/ATRES 

7507  3  GASTRIC  ANOMALY  NEC 

7508  3  UPPER  GI  ANOMALY  NEC 

7510  3  MECKEL'S  DIVERTICULUM 

7511  3  ATRESIA  SMALL  INTESTINE 

7512  3  ATRESIA  LARGE  INTESTINE 

7513  3  HIRSCHSPRUNG'S  DISEASE 

7514  3  INTESTINAL  FIXATION  ANOM 

75160  3  BILIARY  &  LIVER  ANOM  NOS 

75161  3  BILIARY  ATRESIA 

75162  3  CONG  CYSTIC  LIVER  DIS 
75169  3  BILIARY  &  LIVER  ANOM  NEC 

7517  3  PANCREAS  ANOMALIES 

7518  3  ANOM  DIGESTIVE  SYST  NEC 

7519  3  ANOM  DIGESTIVE  SYST  NOS 
7527  3  INDETERMINATE  SEX 

7527  3  INDETERMINATE  SEX 

7530  3  RENAL  AGENESIS 

7533  3  KIDNEY  ANOMALY  NEC 

7534  3  URETERAL  ANOMALY  NEC 

7535  3  BLADDER  EXSTROPHY 

7536  3  CONGEN  URETHRAL  STENOSIS 
7560  3  ANOMAL  SKULL/FACE  BONES 
75616  3  KLIPPEL-FEIL  SYNDROME 
7564  3  CHONDRODYSTROPHY 

75650  3  OSTEODYSTROPHY  NOS 

75651  3  OSTEOGENESIS  IMPERFECTA 

75652  3  OSTEOPETROSIS 

75653  3  OSTEOPOIKILOSIS 

75654  3  POLYOSTOTIC  FIBROS  DYSPL 

75655  3  CHONDROECTODERM  DYSPLAS 

75656  3  MULT  EPIPHYSEAL  DYSPLAS 
75659  3  OSTEODYSTROPHY  NEC 

7566  3  ANOMALIES  OF  DIAPHRAGM 

7567  3  ABDOMINAL  WALL  ANOMALIES 
75683  3  EHLERS - DANLOS  SYNDROME 
7571  3  ICHTHYOSIS  CONGENITA 
75731  3  CONG  ECTODERMAL  DYSPLAS 

7580  3  DOWN'S  SYNDROME 

7581  3  PATAU'S  SYNDROME 

7582  3  EDWARDS'  SYNDROME 

7583  3  AUTOSOMAL  DELETION  SYND 
7585  3  AUTOSOMAL  ANOMALIES  NEC 

7591  3  ADRENAL  GLAND  ANOMALY 

7592  3  ENDOCRINE  ANOMALY  NEC 

7594  3  CONJOINED  TWINS 

7595  3  TUBEROUS  SCLEROSIS 

7596  3  HAMARTOSES  NEC 

7597  3  MULT  CONGEN  ANOMAL  NEC 

7598  3  CONGENITAL  ANOMALIES  NEC 
7670  3  CEREBRAL  HEM  AT  BIRTH 

7685  3  SEVERE  BIRTH  ASPHYXIA 

7686  1  MILD/MOD  BIRTH  ASPHYXIA 
769  3  RESPIRATORY  DISTRESS  SYN 

7700  3  CONGENITAL  PNEUMONIA 

7701  3  NB  MASSIVE  ASPIRAT  SYN 


Code  Class  Description 

7702  3  NB  INTERSTIT  EMPHYSEMA 

7703  3  NB  PULMONARY  HEMORRHAGE 

7704  3  PRIMARY  ATELECTASIS 

7707  3  PERINATAL  CHR  RESP  DIS 

7708  2  POST-BIRTH  RESP  PROB  NEC 

7710  3  CONGENITAL  RUBELLA 

7711  3  CONG  CYTOMEGALOVIRUS  INF 

7712  3  CONGENITAL  INFEC  NEC 

7713  3  TETANUS  NEONATORUM 

7714  2  OMPHALITIS  OF  NEWBORN 

7715  2  NEONATAL  INFEC  MASTITIS 
7718  2  PERINATAL  INFECTION  NEC 

7721  3  NB  INTRAVENTRICULAR  HEM 

7722  3  NB  SUBARACHNOID  HEMORR 

7724  3  NB  GI  HEMORRHAGE 

7725  3  NB  ADRENAL  HEMORRHAGE 

7733  3  HYDROPS  FETALIS : ISOIMM 

7734  3  NB  KERNICTERUS : ISOIMMUN 

7735  3  NB  LATE  ANEMIA: ISOIMMUN 
7744  3  FETAL/NEONATAL  HEPATITIS 

7746  1  FETAL/NEONATAL  JAUND  NOS 

7747  3  NB  KERNICTERUS 

7750  2  INFANT  DIABET  MOTHER  SYN 

7751  2  NEONAT  DIABETES  MELLITUS 

7752  3  NEONAT  MYASTHENIA  GRAVIS 

7753  3  NEONATAL  THYROTOXICOSIS 

7754  3  HYPOCALCEM/HYPOMAGNES  NB 
7758  2  TRANSIENT  MET  DIS  NB  NEC 

7760  3  NB  HEMORRHAGIC  DISEASE 

7761  3  NEONATAL  THROMBOCYTOPEN 

7762  3  DISSEM  INTRAVASC  COAG  NB 

7763  2  OTH  NEONATAL  COAG  DIS 
7765  2  CONGENITAL  ANEMIA 

7772  3  INTEST  OBST-INSPISS  MILK 

7774  2  TRANSITORY  ILEUS  OF  NB 

7775  3  NECROT  ENTEROCOLITIS  NB 

7776  3  PERINATAL  INTEST  PERFOR 
7778  2  PERINAT  GI  SYS  DIS  NEC 

7780  3  HYDROPS  FETALIS  NO  ISOIM 

7781  3  SCLEREMA  NEONATORUM 
7790  3  CONVULSIONS  IN  NEWBORN 
7792  3  CNS  DYSFUNCTION  SYN  NB 

7794  3  NB  DRUG  REACTION/INTOXIC 

7795  3  NB  DRUG  WITHDRAWAL  SYNDR 
7806  2  PYREXIA  UNKNOWN  ORIGIN 
7834  2  LACK  NORM  PHYSIOL  DEVEL 
7854  3  GANGRENE 

78550  3  SHOCK  NOS 

78559  3  SHOCK  W/O  TRAUMA  NEC 

78609  2  RESPIRATORY  ABNORM  NEC 

7991  3  RESPIRATORY  FAILURE 

80000  3  CLOSED  SKULL  VAULT  FX 

80001  3  CL  SKULL  VLT  FX  W/O  COMA 

80002  3  CL  SKULL  VLT  FX-BRF  COMA 

80003  3  CL  SKULL  VLT  FX-MOD  COMA 

80004  3  CL  SKL  VLT  FX-PROLN  COMA 

80005  3  CL  SKUL  VLT  FX- DEEP  COMA 

80006  3  CL  SKULL  VLT  FX- COMA  NOS 

80009  3  CL  SKL  VLT  FX-CONCUS  NOS 

80010  3  CL  SKL  VLT  FX/CEREBR  LAC 

80011  3  CL  SKULL  VLT  FX  W/O  COMA 

80012  3  CL  SKULL  VLT  FX-BRF  COMA 

80013  3  CL  SKULL  VLT  FX-MOD  COMA 

80014  3  CL  SKL  VLT  FX-PROLN  COMA 

80015  3  CL  SKUL  VLT  FX- DEEP  COMA 

80016  3  CL  SKULL  VLT  FX- COMA  NOS 
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80019  3  CL  SKL  VLT  FX-CONCUS  NOS 

80020  3  CL  SKL  VLT  FX/MENING  HEM 

80021  3  CL  SKULL  VLT  FX  W/O  COMA 

80022  3  CL  SKULL  VLT  FX-BRF  COMA 

80023  3  CL  SKULL  VLT  FX-MOD  COMA 

80024  3  CL  SKL  VLT  FX-PROLN  COMA 

80025  3  CL  SKUL  VLT  FX-DEEP  COMA 

80026  3  CL  SKULL  VLT  FX- COMA  NOS 

80029  3  CL  SKL  VLT  FX-CONCUS  NOS 

80030  3  CL  SKULL  VLT  FX/HEM  NEC 

80031  3  CL  SKULL  VLT  FX  W/O  COMA 

80032  3  CL  SKULL  VLT  FX-BRF  COMA 

80033  3  CL  SKULL  VLT  FX-MOD  COMA 

80034  3  CL  SKL  VLT  FX-PROLN  COMA 

80035  3  CL  SKUL  VLT  FX-DEEP  COMA 

80036  3  CL  SKULL  VLT  FX- COMA  NOS 

80039  3  CL  SKL  VLT  FX-CONCUS  NOS 

80040  3  CL  SKL  VLT  FX/BR  INJ  NEC 

80041  3  CL  SKULL  VLT  FX  W/O  COMA 

80042  3  CL  SKULL  VLT  FX-BRF  COMA 

80043  3  CL  SKULL  VLT  FX-MOD  COMA 

80044  3  CL  SKL  VLT  FX-PROLN  COMA 

80045  3  CL  SKUL  VLT  FX-DEEP  COMA 

80046  3  CL  SKULL  VLT  FX- COMA  NOS 

80049  3  CL  SKL  VLT  FX-CONCUS  NOS 

80050  3  OPN  SKULL  VAULT  FRACTURE 

80051  3  OPN  SKUL  VLT  FX  W/O  COMA 

80052  3  OPN  SKUL  VLT  FX-BRF  COMA 

80053  3  OPN  SKUL  VLT  FX-MOD  COMA 

80054  3  OPN  SKL  VLT  FX-PROLN  COM 

80055  3  OPN  SKL  VLT  FX-DEEP  COMA 

80056  3  OPN  SKUL  VLT  FX- COMA  NOS 

80059  3  OP  SKL  VLT  FX-CONCUS  NOS 

80060  3  OPN  SKL  VLT  FX/CEREB  LAC 

80061  3  OPN  SKUL  VLT  FX  W/O  COMA 

80062  3  OPN  SKUL  VLT  FX-BRF  COMA 

80063  3  OPN  SKUL  VLT  FX-MOD  COMA 

80064  3  OPN  SKL  VLT  FX-PROLN  COM 

80065  3  OPN  SKL  VLT  FX-DEEP  COMA 

80066  3  OPN  SKUL  VLT  FX-COMA  NOS 

80069  3  OP  SKL  VLT  FX-CONCUS  NOS 

80070  3  OPN  SKL  VLT  FX/MENIN  HEM 

80071  3  OPN  SKUL  VLT  FX  W/O  COMA 

80072  3  OPN  SKUL  VLT  FX-BRF  COMA 

80073  3  OPN  SKUL  VLT  FX-MOD  COMA 

80074  3  OPN  SKL  VLT  FX-PROLN  COM 

80075  3  OPN  SKL  VLT  FX-DEEP  COMA 

80076  3  OPN  SKUL  VLT  FX-COMA  NOS 

80079  3  OP  SKL  VLT  FX-CONCUS  NOS 

80080  3  OPN  SKULL  VLT  FX/HEM  NEC 

80081  3  OPN  SKUL  VLT  FX  W/O  COMA 

80082  3  OPN  SKUL  VLT  FX-BRF  COMA 

80083  3  OPN  SKUL  VLT  FX-MOD  COMA 

80084  3  OPN  SKL  VLT  FX-PROLN  COM 

80085  3  OPN  SKL  VLT  FX-DEEP  COMA 

80086  3  OPN  SKUL  VLT  FX-COMA  NOS 

80089  3  OP  SKL  VLT  FX-CONCUS  NOS 

80090  3  OP  SKL  VLT  FX/BR  INJ  NEC 

80091  3  OPN  SKUL  VLT  FX  W/O  COMA 

80092  3  OPN  SKUL  VLT  FX-BRF  COMA 

80093  3  OPN  SKUL  VLT  FX-MOD  COMA 

80094  3  OPN  SKL  VLT  FX-PROLN  COM 

80095  3  OP  SKUL  VLT  FX-DEEP  COMA 

80096  3  OPN  SKUL  VOT  FX-COMA  NOS 

80099  3  OP  SKL  VLT  FX-CONCUS  NOS 

80100  3  CLOS  SKULL  BASE  FRACTURE 
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80101  3  CL  SKUL  BASE  FX  W/O  COMA 

80102  3  CL  SKUL  BASE  FX-BRF  COMA 

80103  3  CL  SKUL  BASE  FX-MOD  COMA 

80104  3  CL  SKL  BASE  FX-PROL  COMA 

80105  3  CL  SKL  BASE  FX-DEEP  COMA 

80106  3  CL  SKUL  BASE  FX-COMA  NOS 

80109  3  CL  SKULL  BASE  FX- CONCUSS 

80110  3  CL  SKL  BASE  FX/CEREB  LAC 

80111  3  CL  SKUL  BASE  FX  W/O  COMA 

80112  3  CL  SKUL  BASE  FX-BRF  COMA 

80113  3  CL  SKUL  BASE  FX-MOD  COMA 

80114  3  CL  SKL  BASE  FX-PROL  COMA 

80115  3  CL  SKL  BASE  FX-DEEP  COMA 

80116  3  CL  SKUL  BASE  FX-COMA  NOS 

80119  3  CL  SKULL  BASE  FX- CONCUSS 

80120  3  CL  SKL  BASE  FX/MENIN  HEM 

80121  3  CL  SKUL  BASE  FX  W/O  COMA 

80122  3  CL  SKUL  BASE  FX/BRF  COMA 

80123  3  CL  SKUL  BASE  FX-MOD  COMA 

80124  3  CL  SKL  BASE  FX-PROL  COMA 

80125  3  CL  SKL  BASE  FX-DEEP  COMA 

80126  3  CL  SKUL  BASE  FX-COMA  NOS 

80129  3  CL  SKULL  BASE  FX-CONCUSS 

80130  3  CL  SKULL  BASE  FX/HEM  NEC 

80131  3  CL  SKUL  BASE  FX  W/O  COMA 

80132  3  CL  SKUL  BASE  FX-BRF  COMA 

80133  3  CL  SKUL  BASE  FX-MOD  COMA 

80134  3  CL  SKL  BASE  FX-PROL  COMA 

80135  3  CL  SKL  BASE  FX-DEEP  COMA 

80136  3  CL  SKUL  BASE  FX-COMA  NOS 

80139  3  CL  SKULL  BASE  FX-CONCUSS 

80140  3  CL  SK  BASE  FX/BR  INJ  NEC 

80141  3  CL  SKUL  BASE  FX  W/O  COMA 

80142  3  CL  SKUL  BASE  FX-BRF  COMA 

80143  3  CL  SKUL  BASE  FX-MOD  COMA 

80144  3  CL  SKL  BASE  FX-PROL  COMA 

80145  3  CL  SKL  BASE  FX-DEEP  COMA 

80146  3  CL  SKUL  BASE  FX-COMA  NOS 

80149  3  CL  SKULL  BASE  FX-CONCUSS 

80150  3  OPEN  SKULL  BASE  FRACTURE 

80151  3  OPN  SKL  BASE  FX  W/O  COMA 

80152  3  OPN  SKL  BASE  FX-BRF  COMA 

80153  3  OPN  SKL  BASE  FX-MOD  COMA 

80154  3  OP  SKL  BASE  FX-PROL  COMA 

80155  3  OP  SKL  BASE  FX-DEEP  COMA 

80156  3  OPN  SKL  BASE  FX-COMA  NOS 

80159  3  OPN  SKUL  BASE  FX-CONCUSS 

80160  3  OP  SKL  BASE  FX/CEREB  LAC 

80161  3  OPN  SKL  BASE  FX  W/O  COMA 

80162  3  OPN  SKL  BASE  FX-BRF  COMA 

80163  3  OPN  SKL  BASE  FX-MOD  COMA 

80164  3  OP  SKL  BASE  FX-PROL  COMA 

80165  3  OP  SKL  BASE  FX-DEEP  COMA 

80166  3  OPN  SKL  BASE  FX-COMA  NOS 

80169  3  OPN  SKUL  BASE  FX-CONCUSS 

80170  3  OP  SKL  BASE  FX/MENIN  HEM 

80171  3  OPN  SKL  BASE  FX  W/O  COMA 

80172  3  OPN  SKL  BASE  FX-BRF  COMA 

80173  3  OPN  SKL  BASE  FX-MOD  COMA 

80174  3  OP  SKL  BASE  FX-PROL  COMA 

80175  3  OP  SKL  BASE  FX-DEEP  COMA 

80176  3  OPN  SKL  BASE  FX-COMA  NOS 

80179  3  OPN  SKUL  BASE  FX-CONCUSS 

80180  3  OPN  SKUL  BASE  FX/HEM  NEC 

80181  3  OPN  SKL  BASE  FX  W/O  COMA 

80182  3  OPN  SKL  BASE  FX-BRF  COMA 
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80183  3  OPN  SKL  BASE  FX-MOD  COMA 

80184  3  OP  SKL  BASE  FX-PROL  COMA 

80185  3  OP  SKL  BASE  FX-DEEP  COMA 

80186  3  OPN  SKL  BASE  FX- COMA  NOS 

80189  3  OPN  SKUL  BASE  FX-CONCUSS 

80190  3  OP  SK  BASE  FX/BR  INJ  NEC 

80191  3  OP  SKUL  BASE  FX  W/O  COMA 

80192  3  OPN  SKL  BASE  FX-BRF  COMA 

80193  3  OPN  SKL  BASE  FX-MOD  COMA 

80194  3  OP  SKL  BASE  FX-PROL  COMA 

80195  3  OP  SKL  BASE  FX-DEEP  COMA 

80196  3  OPN  SKL  BASE  FX-COMA  NOS 
80199  3  OPN  SKUL  BASE  FX-CONCUSS 
8021  3  NASAL  BONE  FX -OPEN 

80220  3  MANDIBLE  FX  NOS-CLOSED 

80221  3  FX  CONDYL  PROC  MANDIB-CL 

80222  3  SUBCONDYLAR  FX  MANDIB-CL 

80223  3  FX  CORON  PROC  MANDIB-CL 

80224  3  FX  RAMUS  NOS-CLOSED 

80225  3  FX  ANGLE  OF  JAW-CLOSED 

80226  3  FX  SYMPHY  MANDIB  BODY-CL 

80227  3  FX  ALVEOLAR  BORD  MAND-CL 

80228  3  FX  MANDIBLE  BODY  NEC-CL 

80229  3  MULT  FX  MANDIBLE -CLOSED 

80230  3  MANDIBLE  FX  NOS -OPEN 

80231  3  FX  CONDYL  PROC  MAND-OPEN 

80232  3  SUBCONDYL  FX  MANDIB-OPEN 

80233  3  FX  CORON  PROC  MANDIB-OPN 

80234  3  FX  RAMUS  NOS-OPEN 

80235  3  FX  ANGLE  OF  JAW- OPEN 

80236  3  FX  SYMPHY  MANDIB  BDY-OPN 

80237  3  FX  ALV  BORD  MAND  BDY-OPN 

80238  3  FX  MANDIBLE  BODY  NEC -OPN 

80239  3  MULT  FX  MANDIBLE-OPEN 

8024  3  FX  MALAR/MAXILLARY- CLOSE 

8025  3  FX  MALAR/MAXILLARY -OPEN 

8026  3  FX  ORBITAL  FLOOR- CLOSED 

8027  3  FX  ORBITAL  FLOOR-OPEN 

8028  3  FX  FACIAL  BONE  NEC-CLOSE 

80310  3  CL  SKL  FX  NEC/CEREBR  LAC 

80311  3  CL  SKULL  FX  NEC  W/O  COMA 

80312  3  CL  SKULL  FX  NEC-BRF  COMA 

80313  3  CL  SKULL  FX  NEC -MOD  COMA 

80314  3  CL  SKL  FX  NEC-PROLN  COMA 

80315  3  CL  SKUL  FX  NEC-DEEP  COMA 

80316  3  CL  SKULL  FX  NEC-COMA  NOS 

80319  3  CL  SKULL  FX  NEC-CONCUSS 

80320  3  CL  SKL  FX  NEC/MENING  HEM 

80321  3  CL  SKULL  FX  NEC  W/O  COMA 

80322  3  CL  SKULL  FX  NEC-BRF  COMA 

80323  3  CL  SKULL  FX  NEC -MOD  COMA 

80324  3  CL  SKL  FX  NEC-PROLN  COMA 

80325  3  CL  SKUL  FX  NEC-DEEP  COMA 

80326  3  CL  SKULL  FX  NEC-COMA  NOS 

80329  3  CL  SKULL  FX  NEC-CONCUSS 

80330  3  CL  SKULL  FX  NEC/HEM  NEC 

80331  3  CL  SKULL  FX  NEC  W/O  COMA 

80332  3  CL  SKULL  FX  NEC-BRF  COMA 

80333  3  CL  SKULL  FX  NEC -MOD  COMA 

80334  3  CL  SKL  FX  NEC-PROLN  COMA 

80335  3  CL  SKUL  FX  NEC-DEEP  COMA 

80336  3  CL  SKULL  FX  NEC -COMA  NOS 

80339  3  CL  SKULL  FX  NEC -CONCUSS 

80340  3  CL  SKL  FX  NEC/BR  INJ  NEC 

80341  3  CL  SKULL  FX  NEC  W/O  COMA 

80342  3  CL  SKULL  FX  NEC-BRF  COMA 
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80343  3  CL  SKULL  FX  NEC -MOD  COMA 

80344  3  CL  SKL  FX  NEC-PROLN  COMA 

80345  3  CL  SKUL  FX  NEC-DEEP  COMA 

80346  3  CL  SKULL  FX  NEC -COMA  NOS 

80349  3  CL  SKULL  FX  NEC -CONCUSS 

80350  3  OPEN  SKULL  FRACTURE  NEC 

80351  3  OPN  SKUL  FX  NEC  W/O  COMA 

80352  3  OPN  SKUL  FX  NEC-BRF  COMA 

80353  3  OPN  SKUL  FX  NEC-MOD  COMA 

80354  3  OPN  SKL  FX  NEC-PROL  COMA 

80355  3  OPN  SKL  FX  NEC -DEEP  COMA 

80356  3  OPN  SKUL  FX  NEC-COMA  NOS 

80359  3  OPN  SKULL  FX  NEC -CONCUSS 

80360  3  OPN  SKL  FX  NEC/CEREB  LAC 

80361  3  OPN  SKUL  FX  NEC  W/O  COMA 

80362  2  OPN  SKUL  FX  NEC-BRF  COMA 

80363  3  OPN  SKUL  FX  NEC -MOD  COMA 

80364  3  OPN  SKL  FX  NEC-PROLN  COM 

80365  3  OPN  SKL  FX  NEC -DEEP  COMA 

80366  3  OPN  SKUL  FX  NEC -COMA  NOS 

80369  3  OPN  SKULL  FX  NEC-CONCUSS 

80370  3  OPN  SKL  FX  NEC/MENIN  HEM 

80371  3  OPN  SKUL  FX  NEC  W/O  COMA 

80372  3  OPN  SKUL  FX  NEC-BRF  COMA 

80373  3  OPN  SKUL  FX  NEC-MOD  COMA 

80374  3  OPN  SKL  FX  NEC-PROL  COMA 

80375  3  OPN  SKL  FX  NEC-DEEP  COMA 

80376  3  OPN  SKUL  FX  NEC -COMA  NOS 

80379  3  OPN  SKULL  FX  NEC -CONCUSS 

80380  3  OPN  SKULL  FX  NEC/HEM  NEC 

80381  3  OPN  SKUL  FX  NEC  W/O  COMA 

80382  3  OPN  SKUL  FX  NEC-BRF  COMA 

80383  3  OPN  SKUL  FX  NEC-MOD  COMA 

80384  3  OPN  SKL  FX  NEC-PROL  COMA 

80385  3  OPN  SKL  FX  NEC -DEEP  COMA 

80386  3  OPN  SKUL  FX  NEC -COMA  NOS 

80389  3  OPN  SKULL  FX  NEC -CONCUSS 

80390  3  OP  SKL  FX  NEC/BR  INJ  NEC 

80391  3  OPN  SKUL  FX  NEC  W/O  COMA 

80392  3  OPN  SKUL  FX  NEC-BRF  COMA 

80393  3  OPN  SKUL  FX  NEC-MOD  COMA 

80394  3  OPN  SKL  FX  NEC-PROL  COMA 

80395  3  OPN  SKL  FX  NEC-DEEP  COMA 

80396  3  OPN  SKUL  FX  NEC-COMA  NOS 

80399  3  OPN  SKULL  FX  NEC -CONCUSS 

80400  3  CL  SKUL  FX  W  OTH  BONE  FX 

80401  3  CL  SKL  W  OTH  FX  W/O  COMA 

80402  3  CL  SKL  W  OTH  FX-BRF  COMA 

80403  3  CL  SKL  W  OTH  FX-MOD  COMA 

80404  3  CL  SKL/OTH  FX-PROLN  COMA 

80405  3  CL  SKUL/OTH  FX-DEEP  COMA 

80406  3  CL  SKL  W  OTH  FX-COMA  NOS 

80409  3  CL  SKUL  W  OTH  FX-CONCUSS 

80410  3  CL  SK  W  OTH  FX/CEREB  LAC 

80411  3  CL  SKL  W  OTH  FX  W/O  COMA 

80412  3  CL  SKL  W  OTH  FX-BRF  COMA 

80413  3  CL  SKL  W  OTH  FX-MOD  COMA 

80414  3  CL  SKL/OTH  FX-PROLN  COMA 

80415  3  CL  SKUL/OTH  FX-DEEP  COMA 

80416  3  CL  SKL  W  OTH  FX-COMA  NOS 

80419  3  CL  SKUL  W  OTH  FX-CONCUSS 

80420  3  CL  SKL/OTH  FX/MENING  HEM 

80421  3  CL  SKL  W  OTH  FX  W/O  COMA 

80422  3  CL  SKL  W  OTH  FX-BRF  COMA 

80423  3  CL  SKL  W  OTH  FX-MOD  COMA 

80424  3  CL  SKL/OTH  FX-PROLN  COMA 
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80425 
80426 
80429 
80430 
80431 
80432 
80433 
80434 
80435 
80436 
80439 
80440 
80441 
80442 
80443 
80444 
80445 
80446 
80449 
80450 
80451 
80452 
80453 
80454 
80455 
80456 
80459 
80460 
80461 
80462 
80463 
80464 
80465 
80466 
80469 
80470 
80471 
80472 
80473 
80474 
80475 
80476 
80479 
80480 
80481 
80482 
80483 
80484 
80485 
80486 
80489 
80490 
80491 
80492 
80493 
80494 
80495 
80496 
80499 
80500 
80501 
80502 
80503 
80504 
80505 
80506 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


CL  SKUL/OTH  FX- DEEP  COMA 
CL  SKL  W  OTH  FX -COMA  NOS 
CL  SKUL  W  OTH  FX- CONCUSS 
CL  SKUL  W  OTH  FX/HEM  NEC 
CL  SKL  W  OTH  FX  W/O  COMA 
CL  SKL  W  OTH  FX-BRF  COMA 
CL  SKL  W  OTH  FX -MOD  COMA 
CL  SKL/OTH  FX-PROLN  COMA 
CL  SKUL/OTH  FX -DEEP  COMA 
CL  SKL  W  OTH  FX- COMA  NOS 
CL  SKUL  W  OTH  FX -CONCUSS 
CL  SKL/OTH  FX/BR  INJ  NEC 
CL  SKL  W  OTH  FX  W/O  COMA 
CL  SKL  W  OTH  FX-BRF  COMA 
CL  SKL  W  OTH  FX -MOD  COMA 
CL  SKL/OTH  FX-PROLN  COMA 
CL  SKUL/OTH  FX- DEEP  COMA 
CL  SKL  W  OTH  FX -COMA  NOS 
CL  SKUL  W  OTH  FX -CONCUSS 
OPN  SKULL  FX/OTH  BONE  FX 
OPN  SKUL/OTH  FX  W/O  COMA 
OPN  SKUL/OTH  FX-BRF  COMA 
OPN  SKUL/OTH  FX -MOD  COMA 
OPN  SKL/OTH  FX-PROL  COMA 
OPN  SKL/OTH  FX- DEEP  COMA 
OPN  SKUL/OTH  FX- COMA  NOS 
OPN  SKULL/OTH  FX -CONCUSS 
SKL/OTH  FX/CEREB  LAC 
SKUL/OTH  FX  W/O  COMA 
OPN  SKUL/OTH  FX-BRF  COMA 
OPN  SKUL/OTH  FX -MOD  COMA 
OPN  SKL/OTH  FX-PROL  COMA 
OPN  SKL/OTH  FX -DEEP  COMA 
OPN  SKUL/OTH  FX- COMA  NOS 
SKULL/OTH  FX- CONCUSS 
SKL/OTH  FX/MENIN  HEM 
....  SKUL/OTH  FX  W/O  COMA 
OPN  SKUL/OTH  FX-BRF  COMA 
OPN  SKUL/OTH  FX-MOD  COMA 
OPN  SKL/OTH  FX-PROL  COMA 
OPN  SKL/OTH  FX -DEEP  COMA 
OPN  SKUL/OTH  FX- COMA  NOS 
OPN  SKULL/OTH  FX- CONCUSS 
OPN  SKL  W  OTH  FX/HEM  NEC 
OPN  SKUL/OTH  FX  W/O  COMA 
OPN  SKUL/OTH  FX-BRF  COMA 
OPN  SKUL/OTH  FX-MOD  COMA 
OPN  SKL/OTH  FX-PROL  COMA 
OPN  SKL/OTH  FX- DEEP  COMA 
OPN  SKUL/OTH  FX -COMA  NOS 
OPN  SKULL/OTH  FX -CONCUSS 
OP  SKL/OTH  FX/BR  INJ  NEC 
OPN  SKUL/OTH  FX  W/O  COMA 
OPN  SKUL/OTH  FX-BRF  COMA 
OPN  SKUL/OTH  FX-MOD  COMA 
OPN  SKL/OTH  FX-PROL  COMA 
OPN  SKL/OTH  FX -DEEP  COMA 
OPN  SKUL/OTH  FX- COMA  NOS 
OPN  SKULL/OTH  FX- CONCUSS 
FX  CERVICAL  VERT  NOS-CL 
FX  CI  VERTEBRA- CLOSED 
FX  C2  VERTEBRA- CLOSED 
FX  C3  VERTEBRA -CLOSED 
FX  C4  VERTEBRA -CLOSED 
FX  C5  VERTEBRA -CLOSED 
FX  C6  VERTEBRA- CLOSED 


OPN 
OPN 


OPN 
OPN 
OPN 


Code  Class  Description 

80507  3  FX  C7  VERTEBRA- CLOSED 

80508  3  FX  MULT  CERVICAL  VERT-CL 

80510  3  FX  CERVICAL  VERT  NOS -OPN 

80511  3  FX  CI  VERTEBRA-OPEN 

80512  3  FX  C2  VERTEBRA-OPEN 

80513  3  FX  C3  VERTEBRA-OPEN 

80514  3  FX  C4  VERTEBRA-OPEN 

80515  3  FX  C5  VERTEBRA-OPEN 

80516  3  FX  C6  VERTEBRA-OPEN 

80517  3  FX  C7  VERTEBRA-OPEN 

80518  3  FX  MLT  CERVICAL  VERT-OPN 

8052  3  FX  DORSAL  VERTEBRA- CLOSE 

8053  3  FX  DORSAL  VERTEBRA-OPEN 

8054  3  FX  LUMBAR  VERTEBRA- CLOSE 

8055  3  FX  LUMBAR  VERTEBRA-OPEN 

8056  2  FX  SACRUM/COCCYX -CLOSED 

8057  3  FX  SACRUM/COCCYX -OPEN 

8058  3  VERTEBRAL  FX  NOS -CLOSED 

8059  3  VERTEBRAL  FX  NOS -OPEN 

80600  3  C1-C4  FX-CL/CORD  INJ  NOS 

80601  3  C1-C4  FX-CL/COM  CORD  LES 

80602  3  C1-C4  FX-CL/ANT  CORD  SYN 

80603  3  C1-C4  FX-CL/CEN  CORD  SYN 

80604  3  C1-C4  FX-CL/CORD  INJ  NEC 

80605  3  C5-C7  FX-CL/CORD  INJ  NOS 

80606  3  C5-C7  FX-CL/COM  CORD  LES 

80607  3  C5-C7  FX-CL/ANT  CORD  SYN 

80608  3  C5-C7  FX-CL/CEN  CORD  SYN 

80609  3  C5-C7  FX-CL/CORD  INJ  NEC 

80610  3  C1-C4  FX-OP/CORD  INJ  NOS 

80611  3  C1-C4  FX-OP/COM  CORD  LES 

80612  3  C1-C4  FX-OP/ANT  CORD  SYN 

80613  3  C1-C4  FX-OP/CEN  CORD  SYN 

80614  3  C1-C4  FX-OP/CORD  INJ  NEC 

80615  3  C5-C7  FX-OP/CORD  INJ  NOS 

80616  3  C5-C7  FX-OP/COM  CORD  LES 

80617  3  C5-C7  FX-OP/ANT  CORD  SYN 

80618  3  C5-C7  FX-OP/CEN  CORD  SYN 

80619  3  C5-C7  FX-OP/CORD  INJ  NEC 

80620  3  T1-T6  FX-CL/CORD  INJ  NOS 

80621  3  T1-T6  FX-CL/COM  CORD  LES 

80622  3  T1-T6  FX-CL/ANT  CORD  SYN 

80623  3  T1-T6  FX-CL/CEN  CORD  SYN 

80624  3  T1-T6  FX-CL/CORD  INJ  NEC 

80625  3  T7-T12  FX-CL/CRD  INJ  NOS 

80626  3  T7-T12  FX-CL/COM  CRD  LES 

80627  3  T7-T12  FX-CL/ANT  CRD  SYN 

80628  3  T7-T12  FX-CL/CEN  CRD  SYN 

80629  3  T7-T12  FX-CL/CRD  INJ  NEC 

80630  3  T1-T6  FX-OP/CORD  INJ  NOS 

80631  3  T1-T6  FX-OP/COM  CORD  LES 

80632  3  T1-T6  FX-OP/ANT  CORD  SYN 

80633  3  T1-T6  FX-OP/CEN  CORD  SYN 

80634  3  T1-T6  FX-OP/CORD  INJ  NEC 

80635  3  T7-T12  FX-OP/CRD  INJ  NOS 

80636  3  T7-T12  FX-OP/COM  CRD  LES 

80637  3  T7-T12  FX-OP/ANT  CRD  SYN 

80638  3  T7-T12  FX-OP/CEN  CRD  SYN 

80639  3  T7-T12  FX-OP/CRD  INJ  NEC 

8064  3  CL  LUMBAR  FX  W  CORD  INJ 

8065  3  OPN  LUMBAR  FX  W  CORD  INJ 

80660  3  FX  SACRUM- CL/CRD  INJ  NOS 

80661  3  FX  SACR-CL/CAUDA  EQU  LES 

80662  3  FX  SACR-CL/CAUDA  INJ  NEC 

80669  3  FX  SACRUM-CL/CRD  INJ  NEC 

80670  3  FX  SACRUM- OP/CRD  INJ  NOS 
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80671  3  FX  SACR-OP/CAUDA  EQU  LES 

80672  3  FX  SACR-OP/CAUDA  IN J  NEC 
80679  3  FX  SACRUM- OP/CRD  INJ  NEC 

80704  3  FRACTURE  FOUR  RIBS -CLOSE 

80705  3  FRACTURE  FIVE  RIBS -CLOSE 

80706  3  FRACTURE  SIX  RIBS-CLOSED 

80707  3  FRACTURE  SEVEN  RIBS-CLOS 

80708  3  FX  EIGHT/MORE  RIB- CLOSED 

80709  3  FX  MULT  RIBS  NOS -CLOSED 

80710  3  FRACTURE  RIB  NOS -OPEN 

80711  3  FRACTURE  ONE  RIB-OPEN 

80712  3  FRACTURE  TWO  RIBS -OPEN 

80713  3  FRACTURE  THREE  RIBS -OPEN 

80714  3  FRACTURE  FOUR  RIBS -OPEN 

80715  3  FRACTURE  FIVE  RIBS-OPEN 

80716  3  FRACTURE  SIX  RIBS -OPEN 

80717  3  FRACTURE  SEVEN  RIBS-OPEN 

80718  3  FX  EIGHT/MORE  RIBS -OPEN 

80719  3  FX  MULT  RIBS  NOS -OPEN 

8072  3  FRACTURE  OF  STERNUM- CLOS 

8073  3  FRACTURE  OF  STERNUM-OPEN 

8074  3  FLAIL  CHEST 

8075  3  FX  LARYNX/TRACHEA- CLOSED 

8076  3  FX  LARYNX/TRACHEA -OPEN 

80852  3  FRACTURE  OF  ISCHIUM-OPEN 

80853  3  PELV  FX-OPEN/PELV  DISRUP 
80859  3  PELVIC  FRACTURE  NEC -OPEN 
8089  3  PELVIC  FRACTURE  NOS -OPEN 
8091  3  FRACTURE  TRUNK  BONE -OPEN 

81209  3  FX  UPPER  HUMERUS  NEC-CL 

81210  3  FX  UPPER  HUMERUS  NOS-OPN 

81211  3  FX  SURG  NECK  HUMERUS -OPN 

81212  3  FX  ANAT  NECK  HUMERUS -OPN 

81213  3  FX  GR  TUBEROS  HUMER-OPEN 
81219  3  FX  UPPER  HUMERUS  NEC -OPN 

81230  3  FX  HUMERUS  NOS -OPEN 

81231  3  FX  HUMERUS  SHAFT -OPEN 

81250  3  FX  LOWER  HUMER  NOS -OPEN 

81251  3  SUPRACONDYL  FX  HUMER -OPN 

81252  3  FX  HUMER,  LAT  CONDYL-OPN 

81253  3  FX  HUMER,  MED  CONDYL-OPN 

81254  3  FX  HUMER,  CONDYL  NOS-OPN 
81259  3  FX  LOWER  HUMER  NEC -OPEN 

81330  3  FX  SHAFT  FOREARM  NOS-OPN 

81331  3  FX  RADIUS  SHAFT-OPEN 

81332  3  FX  ULNA  SHAFT-OPEN 

81333  3  FX  SHAFT  RAD  W  ULNA-OPEN 

81350  3  FX  LOWER  FOREARM  NOS-OPN 

81351  3  COLLES'   FRACTURE -OPEN 

81352  3  FX  DISTAL  RADIUS  NEC-OPN 

81353  3  FX  DISTAL  ULNA-OPEN 

81354  3  FX  LOW  RADIUS  W  ULNA-OPN 

81390  3  FX  FOREARM  NOS -OPEN 

81391  3  FRACTURE  RADIUS  NOS -OPEN 

81392  3  FRACTURE  ULNA  NOS -OPEN 

81393  3  FX  RADIUS  W  ULNA  NOS-OPN 

8170  3  MULTIPLE  FX  HAND-CLOSED 

8171  3  MULTIPLE  FX  HAND-OPEN 

8190  3  FX  ARMS  W  RIB/STERNUM-CL 

8191  3  FX  ARMS  W  RIB/STERN- OPEN 

82010  3  FX  FEMUR  INTRCAP  NOS-OPN 

82011  3  FX  UP  FEMUR  EPIPHY-OPEN 

82012  3  FX  FEMUR,  MIDCERVIC-OPEN 

82013  3  FX  BASE  FEMORAL  NCK-OPEN 
82019  3  FX  FEMUR  INTRCAP  NEC-OPN 
82030  3  TROCHANTERIC  FX  NOS -OPEN 


Code  Class  Description 

82031  3  INTERTROCHANTERIC  FX -OPN 

82032  3  SUBTROCHANTERIC  FX-OPEN 
8209  3  FX  NECK  OF  FEMUR  NOS-OPN 

82110  3  FX  FEMUR  NOS -OPEN 

82111  3  FX  FEMUR  SHAFT-OPEN 

82130  3  FX  LOW  END  FEMUR  NOS-OPN 

82131  3  FX  FEMORAL  CONDYLE -OPEN 

82132  3  FX  LOW  FEMUR  EPIPHY-OPEN 

82133  3  SUPRACONDYL  FX  FEMUR- OPN 
82139  3  FX  LOW  END  FEMUR  NEC-OPN 
8221  3  FRACTURE  PATELLA -OPEN 
82302  3  FX  UP  TIBIA  W  FIBULA-CL 

82310  3  FX  UPPER  END  TIBIA-OPEN 

82311  3  FX  UPPER  END  FIBULA-OPEN 

82312  3  FX  UP  TIBIA  W  FIBULA-OPN 

82330  3  FX  TIBIA  SHAFT-OPEN 

82331  3  FX  FIBULA  SHAFT-OPEN 

82332  3  FX  SHAFT  TIBIA  W  FIB-OPN 

82390  3  FX  TIBIA  NOS-OPEN 

82391  3  FX  FIBULA  NOS-OPEN 

82392  3  FX  TIBIA  W  FIB  NOS-OPEN 
8241  3  FX  MEDIAL  MALLEOLUS - OPEN 
8243  3  FX  LATERAL  MALLEOLUS -OPN 
8245  3  FX  BIMALLEOLAR-OPEN 
8247  3  FX  TRIMALLEOLAR -OPEN 
8249  3  FX  ANKLE  NOS-OPEN 

8251  3  FRACTURE  CALCANEUS -OPEN 

8280  3  FX  LEGS  W  ARM/RIB -CLOSED 

8281  3  FX  LEGS  W  ARM/RIB -OPEN 
8301  3  DISLOCATION  JAW- OPEN 

83900  3  DISLOC  CERV  VERT  NOS-CL 

83901  3  DISLOC  1ST  CERV  VERT-CL 

83902  3  DISLOC  2ND  CERV  VERT-CL 

83903  3  DISLOC  3RD  CERV  VERT-CL 

83904  3  DISLOC  4TH  CERV  VERT-CL 

83905  3  DISLOC  5TH  CERV  VERT-CL 

83906  3  DISLOC  6TH  CERV  VERT-CL 

83907  3  DISLOC  7TH  CERV  VERT-CL 

83908  3  DISLOC  MULT  CERV  VERT-CL 

83910  3  DISLOC  CERV  VERT  NOS-OPN 

83911  3  DISLOC  LST  CERV  VERT -OPN 

83912  3  DISLOC  2ND  CERV  VERT-OPN 

83913  3  DISLOC  3RD  CERV  VERT-OPN 

83914  3  DISLOC  4TH  CERV  VERT-OPN 

83915  3  DISLOC  5TH  CERV  VERT-OPN 

83916  3  DISLOC  6TH  CERV  VERT-OPN 

83917  3  DISLOC  7TH  CERV  VERT-OPN 

83918  3  DISLOC  MLT  CERV  VERT-OPN 

83920  3  DISLOCAT  LUMBAR  VERT-CL 

83921  3  DISLOC  THORACIC  VERT-CL 

83930  3  DISLOCAT  LUMBAR  VERT-OPN 

83931  3  DISLOC  THORACIC  VERT-OPN 
83940  3  DISLOCAT  VERTEBRA  NOS-CL 
8399  3  DISLOCATION  NEC-OPEN 

8500  3  CONCUSSION  W/O  COMA 

8501  3  CONCUSS ION -BRIEF  COMA 

8502  3  CONCUSS ION -MODERATE  COMA 

8503  3  CONCUSS ION -PROLONG  COMA 

8504  3  CONCUSSION-DEEP  COMA 

8505  3  CONCUSSION  W  COMA  NOS 

85100  3  CEREBRAL  CORTX  CONTUSION 

85101  3  CORTEX  CONTUSION -NO  COMA 

85102  3  CORTEX  CONTUS -BRIEF  COMA 

85103  3  CORTEX  CONTUS -MOD  COMA 

85104  3  CORTX  CONTUS - PROLNG  COMA 

85105  3  CORTEX  CONTUS-DEEP  COMA 
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85106  3  CORTEX  CONTUS-COMA  NOS 

85109  3  CORTEX  CONTUS - CONCUS  NOS 

85110  3  CORTEX  CONTUSION/OPN  WND 

85111  3  OPN  CORTX  CONTUS -NO  COMA 

85112  3  OPN  CORT  CONTUS -BRF  COMA 

85113  3  OPN  CORT  CONTUS -MOD  COMA 

85114  3  OPN  CORT  CONTU-PROL  COMA 

85115  3  OPN  CORT  CONTU-DEEP  COMA 

85116  3  OPN  CORT  CONTUS-COMA  NOS 

85119  3  OPN  CORTX  CONTUS -CONCUSS 

85120  3  CEREBRAL  CORTEX  LACERAT 

85121  3  CORTEX  LACERAT  W/O  COMA 

85122  3  CORTEX  LACERA-BRIEF  COMA 

85123  3  CORTEX  LACERAT-MOD  COMA 

85124  3  CORTEX  LACERAT-PROL  COMA 

85125  3  CORTEX  LACERAT -DEEP  COMA 

85126  3  '  CORTEX  LACERAT-COMA  NOS 

85129  3  CORTEX  LACERAT -CONCUSS 

85130  3  CORTEX  LACER  W  OPN  WOUND 

85131  3  OPN  CORTEX  LACER-NO  COMA 

85132  3  OPN  CORTX  LAC-BRIEF  COMA 

85133  3  OPN  CORTX  LACER-MOD  COMA 

85134  3  OPN  CORTX  LAC-PROLN  COMA 

85135  3  OPN  CORTEX  LAC -DEEP  COMA 

85136  3  OPN  CORTX  LACER- COMA  NOS 

85139  3  OPN  CORTX  LACER -CONCUSS 

85140  3  CEREBEL/BRAIN  STM  CONTUS 

85141  3  CEREBELL  CONTUS  W/O  COMA 

85142  3  CEREBELL  CONTUS -BRF  COMA 

85143  3  CEREBELL  CONTUS -MOD  COMA 

85144  3  CEREBEL  CONTUS -PROL  COMA 

85145  3  CEREBEL  CONTUS -DEEP  COMA 

85146  3  CEREBELL  CONTUS-COMA  NOS 

85149  3  CEREBELL  CONTUS -CONCUSS 

85150  3  CEREBEL  CONTUS  W  OPN  WND 

85151  3  OPN  CEREBE  CONT  W/O  COMA 

85152  3  OPN  CEREBE  CONT -BRF  COMA 

85153  3  OPN  CEREBE  CONT-MOD  COMA 

85154  3  OPN  CEREBE  CONT -PROL  COM 

85155  3  OPN  CEREBE  CONT-DEEP  COM 

85156  3  OPN  CEREBE  CONT-COMA  NOS 

85159  3  OPN  CEREBEL  CONT -CONCUSS 

85160  3  CEREBEL/BRAIN  STEM  LACER 

85161  3  CEREBEL  LACERAT  W/O  COMA 

85162  3  CEREBEL  LACER -BRIEF  COMA 

85163  3  CEREBEL  LACERAT-MOD  COMA 

85164  3  CEREBEL  LACER-PROLN  COMA 

85165  3  CEREBELL  LACER-DEEP  COMA 

85166  3  CEREBEL  LACERAT-COMA  NOS 

85169  3  CEREBEL  LACER- CONCUSSION 

85170  3  CEREBEL  LACER  W  OPEN  WND 

85171  3  OPN  CEREBEL  LAC  W/O  COMA 

85172  3  OPN  CEREBEL  LAC - BRF  COMA 

85173  3  OPN  CEREBEL  LAC -MOD  COMA 

85174  3  OPN  CEREBE  LAC-PROL  COMA 

85175  3  OPN  CEREBE  LAC -DEEP  COMA 

85176  3  OPN  CEREBEL  LAC-COMA  NOS 

85179  3  OPN  CEREBELL  LAC-CONCUSS 

85180  3  BRAIN  LACERATION  NEC 

85181  3  BRAIN  LACER  NEC  W/O  COMA 

85182  3  BRAIN  LAC  NEC -BRIEF  COMA 

85183  3  BRAIN  LACER  NEC -MOD  COMA 

85184  3  BRAIN  LAC  NEC-PROLN  COMA 

85185  3  BRAIN  LAC  NEC-DEEP  COMA 

85186  3  BRAIN  LACER  NEC -COMA  NOS 
85189  3  BRAIN  LACER  NEC-CONCUSS 


Code  Class  Description 

85190  3  BRAIN  LAC  NEC  W  OPEN  WND 

85191  3  OPN  BRAIN  LACER  W/O  COMA 

85192  3  OPN  BRAIN  LAC-BRIEF  COMA 

85193  3  OPN  BRAIN  LACER-MOD  COMA 

85194  3  OPN  BRAIN  LAC-PROLN  COMA 

85195  3  OPEN  BRAIN  LAC-DEEP  COMA 

85196  3  OPN  BRAIN  LACER- COMA  NOS 

85199  3  OPEN  BRAIN  LACER- CONCUSS 

85200  3  TRAUM  SUBARACHNOID  HEM 

85201  3  SUBARACHNOID  HEM-NO  COMA 

85202  3  SUBARACH  HEM-BRIEF  COMA 

85203  3  SUBARACH  HEM -MOD  COMA 

85204  3  SUBARACH  HEM-PROLNG  COMA 

85205  3  SUBARACH  HEM- DEEP  COMA 

85206  3  SUBARACH  HEM- COMA  NOS 

85209  3  SUBARACH  HEM- CONCUSSION 

85210  3  SUBARACH  HEM  W  OPN  WOUND 

85211  3  OPN  SUBARACH  HEM -NO  COMA 

85212  3  OP  SUBARACH  HEM -BRF  COMA 

85213  3  OP  SUBARACH  HEM -MOD  COMA 

85214  3  OP  SUBARACH  HEM -PROL  COM 

85215  3  OP  SUBARACH  HEM-DEEP  COM 

85216  3  OP  SUBARACH  HEM- COMA  NOS 

85219  3  OPN  SUBARACH  HEM- CONCUSS 

85220  3  TRAUMATIC  SUBDURAL  HEM 

85221  3  SUBDURAL  HEM  W/O  COMA 

85222  3  SUBDURAL  HEM -BRIEF  COMA 

85223  3  SUBDURAL  HEMORR-MOD  COMA 

85224  3  SUBDURAL  HEM-PROLNG  COMA 

85225  3  SUBDURAL  HEM- DEEP  COMA 

85226  3  SUBDURAL  HEMORR-COMA  NOS 

85229  3  SUBDURAL  HEM- CONCUSSION 

85230  3  SUBDURAL  HEM  W  OPN  WOUND 

85231  3  OPEN  SUBDUR  HEM  W/O  COMA 

85232  3  OPN  SUBDUR  HEM- BRF  COMA 

85233  3  OPN  SUBDUR  HEM -MOD  COMA 

85234  3  OPN  SUBDUR  HEM- PROL  COMA 

85235  3  OPN  SUBDUR  HEM -DEEP  COMA 

85236  3  OPN  SUBDUR  HEM -COMA  NOS 

85239  3  OPN  SUBDUR  HEM -CONCUSS 

85240  3  TRAUMATIC  EXTRADURAL  HEM 

85241  3  EXTRADURAL  HEM  W/O  COMA 

85242  3  EXTRADUR  HEM -BRIEF  COMA 

85243  3  EXTRADURAL  HEM-MOD  COMA 

85244  3  EXTRADUR  HEM-PROLN  COMA 

85245  3  EXTRADURAL  HEM-DEEP  COMA 

85246  3  EXTRADURAL  HEM- COMA  NOS 

85249  3  EXTADURAL  HEM- CONCUSS 

85250  3  EXTRADURAL  HEM  W  OPN  WND 

85251  3  EXTRADURAL  HEMOR-NO  COMA 

85252  3  EXTRADUR  HEM-BRIEF  COMA 

85253  3  EXTRADURAL  HEM-MOD  COMA 

85254  3  EXTRADUR  HEM-PROLN  COMA 

85255  3  EXTRADUR  HEM- DEEP  COMA 

85256  3  EXTRADURAL  HEM- COMA  NOS 
85259  3  EXTRADURAL  HEM- CONCUSS 

85300  3  TRAUMATIC  BRAIN  HEM  NEC 

85301  3  BRAIN  HEM  NEC  W/O  COMA 

85302  3  BRAIN  HEM  NEC-BRIEF  COMA 

85303  3  BRAIN  HEM  NEC-MOD  COMA 

85304  3  BRAIN  HEM  NEC-PROLN  COMA 

85305  3  BRAIN  HEM  NEC -DEEP  COMA 

85306  3  BRAIN  HEM  NEC -COMA  NOS 

85309  3  BRAIN  HEM  NEC -CONCUSS ION 

85310  3  BRAIN  HEM  NEC  W  OPN  WND 

85311  3  BRAIN  HEM  OPN  W/O  COMA 
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85312  3  BRAIN  HEM  OPN-BRF  COMA 

85313  3  BRAIN  HEM  OPEN-MOD  COMA 

85314  3  BRAIN  HEM  OPN-PROLN  COMA 

85315  3  BRAIN  HEM  OPEN -DEEP  COMA 

85316  3  BRAIN  HEM  OPEN -COMA  NOS 
85319  3  BRAIN  HEM  OPN- CONCUSS ION 

85400  3  BRAIN  INJURY  NEC 

85401  3  BRAIN  INJURY  NEC-NO  COMA 

85402  3  BRAIN  INJ  NEC-BRIEF  COMA 

85403  3  BRAIN  INJ  NEC-MOD  COMA 

85404  3  BRAIN  INJ  NEC-PROLN  COMA 

85405  3  BRAIN  INJ  NEC-DEEP  COMA 

85406  3  BRAIN  INJ  NEC -COMA  NOS 

85409  3  BRAIN  INJ  NEC -CONCUSSION 

85410  3  BRAIN  INJURY  W  OPN  WND 

85411  3  OPN  BRAIN  INJ  W/O  COMA 

85412  3  OPN  BRAIN  INJ -BRIEF  COMA 

85413  3  OPN  BRAIN  INJ -MOD  COMA 

85414  3  OPN  BRAIN  INJ-PROLN  COMA 

85415  3  OPN  BRAIN  INJ -DEEP  COMA 

85416  3  OPEN  BRAIN  INJ -COMA  NOS 
85419  3  OPN  BRAIN  INJ -CONCUSSION 

8600  3  TRAUM  PNEUMOTHORAX -CLOSE 

8601  3  TRAUM  PNEUMOTHORAX- OPEN 

8602  3  TRAUM  HEMOTHORAX- CLOSED 

8603  3  TRAUM  HEMOTHORAX -OPEN 

8604  3  TRAUM  PNEUMOHEMOTHOR-CL 

8605  3  TRAUM  PNEUMOHEMOTHOR - OPN 

86100  3  HEART  INJURY  NOS -CLOSED 

86101  3  HEART  CONTUSION -CLOSED 

86102  3  HEART  LACERATION- CLOSED 

86103  3  HEART  CHAMBER  LACERAT-CL 

86110  3  HEART  INJURY  NOS -OPEN 

86111  3  HEART  CONTUSION-OPEN 

86112  3  HEART  LACERATION -OPEN 

86113  3  HEART  CHAMBER  LACER-OPN 
86120  3  LUNG  INJURY  NOS-CLOSED 
86122  3  LUNG  LACERATION-CLOSED 

86130  3  LUNG  INJURY  NOS -OPEN 

86131  3  LUNG  CONTUSION -OPEN 

86132  3  LUNG  LACERATION- OPEN 

8620  3  DIAPHRAGM  INJURY- CLOSED 

8621  3  DIAPHRAGM  INJURY- OPEN 

86221  3  BRONCHUS  INJURY- CLOSED 

86222  3  ESOPHAGUS  INJURY-CLOSED 
86229  3  INTRATHORACIC  INJ  NEC-CL 

86231  3  BRONCHUS  INJURY-OPEN 

86232  3  ESOPHAGUS  INJURY -OPEN 
86239  3  INTRATHORAC  INJ  NEC -OPEN 

8628  3  INTRATHORACIC  INJ  NOS-CL 

8629  3  INTRATHORAC  INJ  NOS -OPEN 
8631  3  STOMACH  INJURY -OPEN 
86320  3  SMALL  INTEST  INJ  NOS-CL 

86330  3  SMALL  INTEST  INJ  NOS -OPN 

86331  3  DUODENUM  INJURY-OPEN 

86339  3  SMALL  INTEST  INJ  NEC -OPN 

86340  3  COLON  INJURY  NOS-CLOSED 

86342  3  TRANSVERSE  COLON  INJ-CL 

86343  3  DESCENDING  COLON  INJ-CL 

86345  3  RECTUM  INJURY- CLOSED 

86346  3  COLON  INJ  MULT  SITE-CLOS 

86349  3  COLON  INJURY  NEC -CLOSED 

86350  3  COLON  INJURY  NOS -OPEN 

86351  3  ASCENDING  COLON  INJ -OPEN 

86352  3  TRANSVERSE  COLON  INJ -OPN 

86353  3  DESCENDING  COLON  INJ -OPN 
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86354  3  SIGMOID  COLON  INJ -OPEN 

86355  3  RECTUM  INJURY- OPEN 

86356  3  COLON  INJ  MULT  SITE -OPEN 
86359  3  COLON  INJURY  NEC -OPEN 
86380  3  GI  INJURY  NOS-CLOSED 

86390  3  GI  INJURY  NOS -OPEN 

86391  3  PANCREAS,  HEAD  INJ-OPEN 

86400  3  LIVER  INJURY  NOS-CLOSED 

86401  3  LIVER  HEMATOMA/CONTUS ION 

86402  3  LIVER  LACERATION,  MINOR 

86403  3  LIVER  LACERATION,  MOD 

86404  3  LIVER  LACERATION,  MAJOR 

86409  3  LIVER  INJURY  NEC-CLOSED 

86410  3  LIVER  INJURY  NOS -OPEN 

86411  3  LIVER  HEMATOM/CONTUS - OPN 

86412  3  LIVER  LACERAT,  MINOR-OPN 

86413  3  LIVER  LACERAT,  MOD-OPEN 

86414  3  LIVER  LACERAT,  MAJOR- OPN 
86419  3  LIVER  INJURY  NEC-OPEN 

86501  3  SPLEEN  HEMATOMA- CLOSED 

86502  3  SPLEEN  CAPSULAR  TEAR 

86503  3  SPLEEN  PARENCHYMA  LACER 

86510  3  SPLEEN  INJURY  NOS -OPEN 

86511  3  SPLEEN  HEMATOMA -OPEN 

86512  3  SPLEEN  CAPSULAR  TEAR- OPN 

86513  3  SPLEEN  PARNCHYM  LAC-OPN 

86514  3  SPLEEN  DISRUPTION -OPEN 
86519  3  SPLEEN  INJURY  NEC-OPEN 
86602  3  KIDNEY  LACERATION- CLOSED 

86610  3  KIDNEY  INJURY  NOS -OPEN 

86611  3  KIDNEY  HEMATOMA -OPEN 

86612  3  KIDNEY  LACERATION -OPEN 

86613  3  KIDNEY  DISRUPTION-OPEN 

8671  3  BLADDER/URETHRA  INJ-OPEN 

8672  3  URETER  INJURY -CLOSED 

8673  3  URETER  INJURY -OPEN 
8675  3  UTERUS  INJURY -OPEN 

8677  3  PELVIC  ORGAN  INJ  NEC -OPN 

8677  3  PELVIC  ORGAN  INJ  NEC -OPN 

8679  3  PELVIC  ORGAN  INJ  NOS -OPN 

8679  3  PELVIC  ORGAN  INJ  NOS -OPN 

86802  3  BILIARY  TRACT  INJURY- CL 

86803  3  PERITONEUM  INJURY-CLOSED 

86804  3  RETROPERITONEUM  INJ-CL 

86810  3  INTRA- ABDOM  INJ  NOS -OPEN 

86811  3  ADRENAL  GLAND  INJURY- OPN 

86812  3  BILIARY  TRACT  INJURY-OPN 

86813  3  PERITONEUM  INJURY-OPEN 

86814  3  RETROPERITONEUM  INJ-OPEN 
86819  3  INTRA -ABDOM  INJ  NEC -OPEN 
8691  3  INTERNAL  INJURY  NOS -OPEN 

8703  3  PENETR  WND  ORBIT  W/O  FB 

8704  3  PENETRAT  WND  ORBIT  W  FB 

8708  3  OPN  WND  OCULAR  ADNEX  NEC 

8709  3  OPN  WND  OCULAR  ADNEX  NOS 

8710  3  OCULAR  LAC  W/O  PROLAPSE 

8711  3  OCULAR  LAC ERA  W  PROLAPSE 

8712  3  RUPTURE  EYE  W  TISSU  LOSS 

8713  3  AVULSION  OF  EYE 

8714  3  LACERATION  OF  EYE  NOS 

8715  3  PENETRAT  MAGNET  FB  EYE 

8716  3  PENETRAT  FB  NEC  EYE 

8717  3  OCULAR  PENETRATION  NOS 
8719  3  OPN  WOUND  OF  EYEBALL  NOS 

87261  3  OPEN  WOUND  OF  EAR  DRUM 

87262  3  OPEN  WOUND  OF  OSSICLES 
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87263 

87264 

87269 

87271 

87272 

87273 

87274 

87279 

87330 

87331 

87332 

87333 

87339 

87350 

87351 

87352 

87353 

87354 

87359 

87360 

87361 

87362 

87364 

87365 

87369 

87370 

87371 

87372 

87374 

87375 

87379 

87400 

87401 

87402 

87410 

87411 

87412 

8742 

8743 

8744 

8745 

8750 

8751 

8760 

8761 

8770 

8771 

8781 

8782 

8783 

8785 

8786 

8787 

8791 

8792 

8793 

8794 

8795 

8796 

8797 

88010 

88011 

88012 

88013 

88019 

88020 


Code  Class  Description 


3 

OPEN  WND  EUSTACHIAN  TUBE 

88021 

3 

3 

OPEN  WOUND  OF  COCHLEA 

88022 

3 

3 

OPEN  WOUND  OF  EAR  NEC 

88023 

3 

3 

OPEN  WND  EAR  DRUM-COMPL 

88029 

3 

3 

OPEN  WND  OSSICLES -COMPL 

88110 

3 

3 

OPN  WND  EUSTACH  TB- COMPL 

88111 

3 

3 

OPEN  WOUND  COCHLEA- COMPL 

88112 

3 

3 

OPEN  WOUND  EAR  NEC -COMPL 

8821 

3 

3 

OPEN  WND  NOSE  NOS- COMPL 

8822 

3 

3 

OPN  WND  NAS  SEPTUM- COMPL 

8831 

3 

3 

OPEN  WND  NASAL  CAV- COMPL 

8832 

3 

3 

OPEN  WND  NAS  SINUS -COMPL 

8841 

3 

3 

MULT  OPEN  WND  NOSE- COMPL 

8842 

3 

3 

OPEN  WND  FACE  NOS -COMPL 

8851 

3 

3 

OPEN  WOUND  CHEEK -COMPL 

8861 

3 

3 

OPEN  WND  FOREHEAD -COMPL 

8871 

3 

3 

OPEN  WOUND  LIP-COMPLICAT 

8873 

3 

3 

OPEN  WOUND  JAW-COMPLICAT 

8875 

3 

3 

OPEN  WND  FACE  NEC -COMPL 

8877 

3 

3 

OPEN  WOUND  OF  MOUTH  NOS 

8901 

3 

3 

OPEN  WOUND  BUCCAL  MUCOSA 

8902 

3 

3 

OPEN  WOUND  OF  GUM 

8911 

3 

3 

OPN  WND  TONGUE/MOUTH  FLR 

8912 

3 

3 

OPEN  WOUND  OF  PALATE 

8921 

3 

3 

OPEN  WOUND  MOUTH  NEC 

8922 

3 

3 

OPEN  WND  MOUTH  NOS -COMPL 

8931 

3 

3 

OPN  WND  BUC  MUCOSA- COMPL 

8932 

3 

3 

OPEN  WOUND  GUM -COMPL 

8941 

3 

3 

OPEN  WOUND  TONGUE -COMPL 

8942 

3 

3 

OPEN  WOUND  PALATE -COMPL 

8951 

3 

3 

OPEN  WND  MOUTH  NOS -COMPL 

8961 

3 

3 

OPN  WND  LARYNX  W  TRACHEA 

8963 

3 

3 

OPEN  WOUND  OF  LARYNX 

8971 

3 

3 

OPEN  WOUND  OF  TRACHEA 

8973 

3 

3 

OPN  WND  LARY  W  TRAC-COMP 

8975 

3 

3 

OPEN  WOUND  LARYNX- COMPL 

8977 

3 

3 

OPEN  WOUND  TRACHEA -COMPL 

90000 

3 

3 

OPEN  WOUND  THYROID  GLAND 

90001 

3 

3 

OPEN  WOUND  THYROID -COMPL 

90002 

3 

3 

OPEN  WOUND  OF  PHARYNX 

90003 

3 

3 

OPEN  WOUND  PHARYNX- COMPL 

9001 

3 

3 

OPEN  WOUND  OF  CHEST 

90081 

3 

3 

OPEN  WOUND  CHEST -COMPL 

9010 

3 

3 

OPEN  WOUND  OF  BACK 

9011 

3 

3 

OPEN  WOUND  BACK- COMPL 

9012 

3 

3 

OPEN  WOUND  OF  BUTTOCK 

9013 

3 

3 

OPEN  WOUND  BUTTOCK- COMPL 

90141 

3 

3 

OPEN  WOUND  PENIS -COMPL 

90142 

3 

3 

OPN  WOUND  SCROTUM/TESTES 

9020 

3 

3 

OPN  WND  SCROT/TEST- COMPL 

90210 

3 

3 

OPEN  WOUND  VULVA- COMPL 

90220 

3 

3 

OPEN  WOUND  OF  VAGINA 

90221 

3 

3 

OPEN  WOUND  VAGINA -COMPL 

90222 

3 

3 

OPEN  WOUND  BREAST -COMPL 

90223 

3 

3 

OPN  WND  ANTERIOR  ABDOMEN 

90224 

3 

3 

OPN  WND  ANT  ABDOMEN -COMP 

90225 

3 

3 

OPN  WND  LATERAL  ABDOMEN 

90226 

3 

3 

OPN  WND  LAT  ABDOMEN -COMP 

90227 

3 

3 

OPEN  WOUND  OF  TRUNK  NEC 

90229 

3 

3 

OPEN  WND  TRUNK  NEC -COMPL 

90231 

3 

3 

OPEN  WND  SHOULDER- COMPL 

90232 

3 

3 

OPEN  WOUND  SCAPULA- COMPL 

90233 

3 

3 

OPEN  WOUND  AXILLA- COMPL 

90234 

3 

3 

OPEN  WND  UPPER  ARM -COMPL 

90239 

3 

3 

MULT  OPN  WND  SHOULD -COMP 

90240 

3 

3 

OPN  WND  SHOULDR  W  TENDON 

90241 

3 

OPN  WND  SCAPULA  W  TENDON 
OPEN  WND  AXILLA  W  TENDON 
OPEN  WND  UP  ARM  W  TENDON 
MLT  OPN  WND  SHLDR  W  TEND 
OPEN  WOUND  FOREARM- COMPL 
OPEN  WOUND  ELBOW- COMPLIC 
OPEN  WOUND  WRIST -COMPLIC 
OPN  WOUND  HAND -COMPLI CAT 
OPEN  WOUND  HAND  W  TENDON 
OPEN  WOUND  FINGER- COMPL 
OPEN  WND  FINGER  W  TENDON 
OPEN  WOUND  ARM  NOS -COMPL 
OPN  WND  ARM  NOS  W  TENDON 
AMPUTATION  THUMB -COMPL 
AMPUTATION  FINGER- COMPL 
AMP  BELOW  ELB,  UNIL-COMP 
AMPUT  ABV  ELB,  UNIL-COMP 
AMPUT  ARM,  UNIL  NOS -COMP 
AMPUTAT  ARM,  BILAT- COMPL 
OPEN  WND  HIP/THIGH- COMPL 
OPN  WND  HIP/THIGH  W  TEND 
OPEN  WND  KNEE/LEG -COMPL 
OPN  WND  KNEE/LEG  W  TENDN 
OPEN  WOUND  FOOT -COMPL 
OPEN  WOUND  FOOT  W  TENDON 
OPEN  WOUND  TOE -COMPL 
OPEN  WOUND  TOE  W  TENDON 
OPEN  WOUND  LEG  NEC -COMPL 
OPN  WND  LEG  NEC  W  TENDON 
AMPUTATION  TOE -COMPLI CAT 
AMPUT  FOOT,  UNILAT-COMPL 
AMPUTAT  FOOT,  BILAT-COMP 
AMPUTAT  BK,  UNILAT-COMPL 
AMPUT  ABV  KN,  UNIL- COMPL 
AMPUT  LEG,  UNIL  NOS -COMP 
AMPUTAT  LEG,  BILAT- COMPL 
INJUR  CAROTID  ARTERY  NOS 
INJ  COMMON  CAROTID  ARTER 
INJ  EXTERNAL  CAROTID  ART 
INJ  INTERNAL  CAROTID  ART 
INJ  INTERNL  JUGULAR  VEIN 
INJ  EXTERN  JUGULAR  VEIN 
INJURY  THORACIC  AORTA 
INJ  INNOMIN/SUBCLAV  ART 
INJ  SUPERIOR  VENA  CAVA 
INJ  INNOMIN/SUBCLAV  VEIN 
INJURY  PULMONARY  ARTERY 
INJURY  PULMONARY  VEIN 
INJURY  ABDOMINAL  AORTA 
INJ  INFER  VENA  CAVA  NOS 
INJ  CELIAC /MES EN  ART  NOS 
INJURY  GASTRIC  ARTERY 
INJURY  HEPATIC  ARTERY 
INJURY  SPLENIC  ARTERY 
INJURY  CELIAC  AXIS  NEC 
INJ  SUPER  MESENTERIC  ART 
INJ  BRNCH  SUP  MESENT  ART 
INJ  INFER  MESENTERIC  ART 
INJ  MESENTERIC  VESS  NEC 
INJ  SUPERIOR  MESENT  VEIN 
INJ  INFERIOR  MESENT  VEIN 
INJURY  PORTAL  VEIN 
INJURY  SPLENIC  VEIN 
INJ  PORT/SPLEN  VESS  NEC 
INJURY  RENAL  VESSEL  NOS 
INJURY  RENAL  ARTERY 
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90242  3  INJURY  RENAL  VEIN 

90249  3  INJURY  RENAL  VESSEL  NEC 

90250  3  INJURY  ILIAC  VESSEL  NOS 

90251  3  INJ  HYPOGASTRIC  ARTERY 

90252  3  INJURY  HYPOGASTRIC  VEIN 

90253  3  INJURY  ILIAC  ARTERY 

90254  3  INJURY  ILIAC  VEIN 

90255  3  INJURY  UTERINE  ARTERY 

90256  3  INJURY  UTERINE  VEIN 
90259  3  INJURY  ILIAC  VESSEL  NEC 

90281  3  INJURY  OVARIAN  ARTERY 

90282  3  INJURY  OVARIAN  VEIN 
90287  3  INJ  MULT  ABD/PELV  VESSEL 
90289  3  INJ  ABDOMINAL  VESSEL  NEC 
9029  3  INJ  ABDOMINAL  VESSEL  NOS 

90300  3  INJ  AXILLARY  VESSEL  NOS 

90301  3  INJURY  AXILLARY  ARTERY 

90302  3  INJURY  AXILLARY  VEIN 

9031  3  INJURY  BRACHIAL  VESSELS 

9032  3  INJURY  RADIAL  VESSELS 

9033  3  INJURY  ULNAR  VESSELS 

9034  3  INJURY  PALMAR  ARTERY 

9035  3  INJURY  FINGER  VESSELS 

9038  3  INJURY  ARM  VESSELS  NEC 

9039  3  INJURY  ARM  VESSEL  NOS 

90450  3  INJURY  TIBIAL  VESSEL  NOS 

90451  3  INJ  ANTER  TIBIAL  ARTERY 

90452  3  INJ  ANTERIOR  TIBIAL  VEIN 

90453  3  INJ  POST  TIBIAL  ARTERY 

90454  3  INJ  POST  TIBIAL  VEIN 

9046  3  INJ  DEEP  PLANTAR  VESSEL 

9047  3  INJURY  LEG  VESSELS  NEC 

9048  3  INJURY  LEG  VESSEL  NOS 

9049  3  BLOOD  VESSEL  INJURY  NOS 
92400  3  CONTUSION  OF  THIGH 

925  3  CRUSH  INJ  FACE/SCALP/NCK 

9260  3  CRUSH  INJ  EXT  GENITALIA 

9260  3  CRUSH  INJ  EXT  GENITALIA 

92611  3  CRUSHING  INJURY  BACK 

92612  3  CRUSHING  INJURY  BUTTOCK 
92619  3  CRUSHING  INJ  TRUNK  NEC 

9268  3  MULT  CRUSHING  INJ  TRUNK 

9269  3  CRUSHING  INJ  TRUNK  NOS 

92700  3  CRUSH  INJ  SHOULDER  REG 

92701  3  CRUSH  INJ  SCAPUL  REGION 

92702  3  CRUSH  INJ  AXILLARY  REG 

92703  3  CRUSHING  INJ  UPPER  ARM 

92709  3  CRUSH  INJ  SHOULDER  &  ARM 

92710  3  CRUSHING  INJURY  FOREARM 

92711  3  CRUSHING  INJURY  ELBOW 

92720  3  CRUSHING  INJURY  OF  HAND 

92721  3  CRUSHING  INJURY  OF  WRIST 
9273  3  CRUSHING  INJURY  FINGER 

9278  3  MULT  CRUSHING  INJURY  ARM 

9279  3  CRUSHING  INJURY  ARM  NOS 

92800  3  CRUSHING  INJURY  THIGH 

92801  3  CRUSHING  INJURY  HIP 

92810  3  CRUSHING  INJ  LOWER  LEG 

92811  3  CRUSHING  INJURY  KNEE 

92820  3  CRUSHING  INJURY  FOOT 

92821  3  CRUSHING  INJURY  ANKLE 
9283  3  CRUSHING  INJURY  TOE 

9288  3  MULT  CRUSHING  INJURY  LEG 

9289  3  CRUSHING  INJURY  LEG  NOS 

9290  3  CRUSH  INJ  MULT  SITE  NEC 
9299  3  CRUSHING  INJURY  NOS 


Code  Class  Description 

9400  3  CHEMICAL  BURN  PERIOCULAR 

9401  3  BURN  PERIOCULAR  AREA  NEC 

9402  3  ALKAL  BURN  CORNEA/CONJUN 

9403  3  ACID  BURN  CORNEA/CONJUNC 

9404  3  BURN  CORNEA/CONJUNCT  NEC 

9405  3  BURN  W  EYEBALL  DESTRUCT 
9409  3  BURN  EYE  &  ADNEXA  NOS 

94130  3  3RD  DEG  BURN  HEAD  NOS 

94131  3  3RD  DEG  BURN  EAR 

94132  3  3RD  DEG  BURN  EYE 

94133  3  3RD  DEG  BURN  LIP 

94134  3  3RD  DEG  BURN  CHIN 

94135  3  3RD  DEG  BURN  NOSE 

94136  3  3RD  DEG  BURN  SCALP 

94137  3  3RD  DEG  BURN  FACE  NEC 

94138  3  3RD  DEG  BURN  NECK 

94139  3  3RD  DEG  BURN  HEAD -MULT 

94140  3  DEEP  3  DEG  BURN  HEAD  NOS 

94141  3  DEEP  3RD  DEG  BURN  EAR 

94142  3  DEEP  3RD  DEG  BURN  EYE 

94143  3  DEEP  3RD  DEG  BURN  LIP 

94144  3  DEEP  3RD  DEG  BURN  CHIN 

94145  3  DEEP  3RD  DEG  BURN  NOSE 

94146  3  DEEP  3RD  DEG  BURN  SCALP 

94147  3  DEEP  3RD  BURN  FACE  NEC 

94148  3  DEEP  3RD  DEG  BURN  NECK 

94149  3  DEEP  3  DEG  BRN  HEAD -MULT 

94150  3  3RD  BURN  W  LOSS -HEAD  NOS 

94151  3  3RD  DEG  BURN  W  LOSS -EAR 

94152  3  3RD  DEG  BURN  W  LOSS -EYE 

94153  3  3RD  DEG  BURN  W  LOSS-LIP 

94154  3  3RD  DEG  BURN  W  LOSS-CHIN 

94155  3  3RD  DEG  BURN  W  LOSS-NOSE 

94156  3  3RD  DEG  BRN  W  LOSS -SCALP 

94157  3  3RD  BURN  W  LOSS -FACE  NEC 

94158  3  3RD  DEG  BURN  W  LOSS -NECK 

94159  3  3RD  BRN  W  LOSS -HEAD  MULT 

94230  3  3RD  DEG  BURN  TRUNK  NOS 

94231  3  3RD  DEG  BURN  BREAST 

94232  3  3RD  DEG  BURN  CHEST  WALL 

94233  3  3RD  DEG  BURN  ABDOMN  WALL 

94234  3  3RD  DEG  BURN  BACK 

94235  3  3RD  DEG  BURN  GENITALIA 

94239  3  3RD  DEG  BURN  TRUNK  NEC 

94240  3  DEEP  3RD  BURN  TRUNK  NOS 

94241  3  DEEP  3RD  DEG  BURN  BREAST 

94242  3  DEEP  3RD  BURN  CHEST  WALL 

94243  3  DEEP  3RD  BURN  ABDOM  WALL 

94244  3  DEEP  3RD  DEG  BURN  BACK 

94245  3  DEEP  3RD  BURN  GENITALIA 

94249  3  DEEP  3RD  BURN  TRUNK  NEC 

94250  3  3RD  BRN  W  LOSS -TRUNK  NOS 

94251  3  3RD  BURN  W  LOSS -BREAST 

94252  3  3RD  BRN  W  LOSS -CHEST  WLL 

94253  3  3RD  BRN  W  LOSS -ABDOM  WLL 

94254  3  3RD  DEG  BURN  W  LOSS-BACK 

94255  3  3RD  BRN  W  LOSS -GENITALIA 
94259  3  3RD  BRN  W  LOSS -TRUNK  NEC 

94330  3  3RD  DEG  BURN  ARM  NOS 

94331  3  3RD  DEG  BURN  FOREARM 

94332  3  3RD  DEG  BURN  ELBOW 

94333  3  3RD  DEG  BURN  UPPER  ARM 

94334  3  3RD  DEG  BURN  AXILLA 

94335  3  3RD  DEG  BURN  SHOULDER 

94336  3  3RD  DEG  BURN  SCAPULA 
94339  3  3RD  DEG  BURN  ARM-MULT 
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DEEP  3  DEG  BURN  ARM  NOS 
DEEP  3  DEG  BURN  FOREARM 
DEEP  3  DEG  BURN  ELBOW 
DEEP  3  DEG  BRN  UPPER  ARM 
DEEP  3  DEG  BURN  AXILLA 
DEEP  3  DEG  BURN  SHOULDER 
DEEP  3  DEG  BURN  SCAPULA 
DEEP  3  DEG  BURN  ARM-MULT 
3RD  BURN  W  LOSS -ARM  NOS 
3RD  BURN  W  LOSS -FOREARM 
3RD  BURN  W  LOSS -ELBOW 
3RD  BRN  W  LOSS -UPPER  ARM 
3RD  BURN  W  LOSS -AXILLA 
3RD  BURN  W  LOSS  -  SHOULDER 
3RD  BURN  W  LOSS -SCAPULA 
3RD  BURN  W  LOSS  ARM-MULT 
3RD  DEG  BURN  HAND  NOS 
3RD  DEG  BURN  FINGER 
3RD  DEG  BURN  THUMB 
3RD  DEG  BURN  MULT  FINGER 
3  DEG  BURN  FINGR  W  THUMB 
3RD  DEG  BURN  PALM 
3  DEG  BURN  BACK  OF  HAND 
3RD  DEG  BURN  WRIST 
3RD  DEG  BURN  HAND -MULT 
DEEP  3  DEG  BRN  HAND  NOS 
DEEP  3  DEG  BURN  FINGER 
DEEP  3  DEG  BURN  THUMB 
DEEP  3RD  BRN  MULT  FINGER 
DEEP  3RD  BRN  FNGR  W  THMB 
DEEP  3  DEG  BURN  PALM 
DEEP  3RD  BRN  BACK  OF  HND 
DEEP  3  DEG  BURN  WRIST 
DEEP  3  DEG  BRN  HAND -MULT 
3RD  BRN  W  LOSS -HAND  NOS 
3RD  BURN  W  LOSS -FINGER 
3RD  BURN  W  LOSS -THUMB 
3RD  BRN  W  LOSS -MULT  FNGR 
3RD  BRN  W  LO S  S - FNGR /THMB 
3RD  BURN  W  LOSS -PALM 
3RD  BRN  W  LOSS-BK  OF  HND 
3RD  BURN  W  LOSS -WRIST 
3RD  BRN  W  LOSS  HAND -MULT 
3RD  DEG  BURN  LEG  NOS 
3RD  DEG  BURN  TOE 
3RD  DEG  BURN  FOOT 
3RD  DEG  BURN  ANKLE 
3RD  DEG  BURN  LOW  LEG 
3RD  DEG  BURN  KNEE 
3RD  DEG  BURN  THIGH 
3RD  DEG  BURN  LEG -MULT 
DEEP  3RD  DEG  BRN  LEG  NOS 
DEEP  3RD  DEG  BURN  TOE 
DEEP  3RD  DEG  BURN  FOOT 
DEEP  3RD  DEG  BURN  ANKLE 
DEEP  3RD  DEG  BRN  LOW  LEG 
DEEP  3RD  DEG  BURN  KNEE 
DEEP  3RD  DEG  BURN  THIGH 
DEEP  3  DEG  BURN  LEG -MULT 
3  DEG  BRN  W  LOSS -LEG  NOS 
3  DEG  BURN  W  LOSS -TOE 
3  DEG  BURN  W  LOSS -FOOT 
3  DEG  BURN  W  LOSS -ANKLE 
3  DEG  BRN  W  LOSS -LOW  LEG 
3  DEG  BURN  W  LOSS -KNEE 
3  DEG  BURN  W  LOSS -THIGH 


Code  Class  Description 

94559  3  3  DEG  BRN  W  LOSS  LEG-MLT 

9460  3  BURN  NOS  MULTIPLE  SITE 

9463  3  3RD  DEG  BURN  MULT  SITE 

9464  3  DEEP  3  DEG  BRN  MULT  SITE 

9465  3  3RD  BRN  W  LOSS -MULT  SITE 

9470  3  BURN  OF  MOUTH  &  PHARYNX 

9471  3  BURN  LARYNX/TRACHEA/LUNG 

9472  3  BURN  OF  ESOPHAGUS 

9473  3  BURN  OF  GI  TRACT 

9474  3  BURN  OF  VAGINA  &  UTERUS 

9478  3  BURN  INTERNAL  ORGAN  NEC 

9479  3  BURN  INTERNAL  ORGAN  NOS 
94822  3  20-29%  BDY  BRN/20-29%  3D 

94832  3  30-39%  BDY  BRN/20-29%  3D 

94833  3  30-39%  BDY  BRN/30-39%  3D 

94842  3  40-49%  BDY  BRN/20-29%  3D 

94843  3  40-49%  BDY  BRN/30-39%  3D 

94844  3  40-49%  BDY  BRN/40-49%  3D 

94850  3  50-59%  BDY  BRN/3  DEG  NOS 

94851  3  50-59%  BDY  BRN/10-19%  3D 

94852  3  50-59%  BDY  BRN/20-29%  3D 

94853  3  50-59%  BDY  BRN/30-39%  3D 

94854  3  50-59%  BDY  BRN/^0-49%  3D 

94855  3  50-59%  BDY  BRN/50-59%  3D 

94860  3  60-69%  BDY  BRN/3  DEG  NOS 

94861  3  60-69%  BDY  BRN/10-19%  3D 

94862  3  60-69%  BDY  BRN/20-29%  3D 

94863  3  60-69%  BDY  BRN/30-39%  3D 

94864  3  60-69%  BDY  BRN/40-49%  3D 

94865  3  60-69%  BDY  BRN/50-59%  3D 

94866  3  60-69%  BDY  BRN/60-69%  3D 

94870  3  70-79%  BDY  BRN/3  DEG  NOS 

94871  3  70-79%  BDY  BRN/10-19%  3D 

94872  3  70-79%  BDY  BRN/20-29%  3D 

94873  3  70-79%  BDY  BRN/30-39%  3D 

94874  3  70-79%  BDY  BRN/40-49%  3D 

94875  3  70-79%  BDY  BRN/50-59%  3D 

94876  3  70-79%  BDY  BRN/60-69%  3D 

94877  3  70-79%  BDY  BRN/70-79%  3D 

94880  3  80-89%  BDY  BRN/3  DEG  NOS 

94881  3  80-89%  BDY  BRN/10-19%  3D 

94882  3  80-89%  BDY  BRN/20-29%  3D 

94883  3  80-89%  BDY  BRN/30-39%  3D 

94884  3  80-89%  BDY  BRN/40-49%  3D 

94885  3  80-89%  BDY  BRN/50-59%  3D 

94886  3  80-89%  BDY  BRN/60-69%  3D 

94887  3  80-89%  BDY  BRN/70-79%  3D 

94888  3  80-89%  BDY  BRN/80-89%  3D 

94890  3  90%  +  BDY  BRN/3D  DEG  NOS 

94891  3  90%  +  BDY  BRN/10-19%  3RD 

94892  3  90%  +  BDY  BRN/20-29%  3RD 

94893  3  90%  +  BDY  BRN/30-39%  3RD 

94894  3  90%  +  BDY  BRN/40-49%  3RD 

94895  3  90%  +  BDY  BRN/50-59%  3RD 

94896  3  90%  +  BDY  BRN/60-69%  3RD 

94897  3  90%  +  BDY  BRN/70-79%  3RD 

94898  3  90%  +  BDY  BRN/80-89%  3RD 

94899  3  90%  +  BDY  BRN/90%  +  3RD 

95200  3  C1-C4  SPIN  CORD  INJ  NOS 

95201  3  COMPLETE  LES  C0RD/C1-C4 

95202  3  ANTERIOR  CORD  SYND/C1-C4 

95203  3  CENTRAL  CORD  SYND/C1-C4 

95204  3  C1-C4  SPIN  CORD  INJ  NEC 

95205  3  C5-C7  SPIN  CORD  INJ  NOS 

95206  3  COMPLETE  LES  CORD/C5-C7 

95207  3  ANTERIOR  CORD  SYND/C5-C7 
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95208  3  CENTRAL  CORD  SYND/C5-C7 

95209  3  C5-C7  SPIN  CORD  INJ  NEC 

95210  3  T1-T6  SPIN  CORD  INJ  NOS 

95211  3  COMPLETE  LES  CORD/T1-T6 

95212  3  ANTERIOR  CORD  SYND/T1-T6 

95213  3  CENTRAL  CORD  SYND/T1-T6 

95214  3  T1-T6  SPIN  CORD  INJ  NEC 

95215  3  T7-T12  SPIN  CORD  INJ  NOS 

95216  3  COMPLETE  LES  CORD/T7-T12 

95217  3  ANTERIOR  CORD  SYN/T7-T12 

95218  3  CENTRAL  CORD  SYN/T7-T12 

95219  3  T7-T12  SPIN  CORD  INJ  NEC 

9522  3  LUMBAR  SPINAL  CORD  INJUR 

9523  3  SACRAL  SPINAL  CORD  INJUR 

9524  3  CAUDA  EQUINA  INJURY 

9528  3  SPIN  CORD  INJ -MULT  SITE 

9529  3  SPINAL  CORD  INJURY  NOS 

9530  3  CERVICAL  ROOT  INJURY 

9531  3  DORSAL  ROOT  INJURY 

9532  3  LUMBAR  ROOT  INJURY 

9533  3  SACRAL  ROOT  INJURY 

9534  3  BRACHIAL  PLEXUS  INJURY 

9535  3  LUMBOSACRAL  PLEX  INJURY 

9538  3  MULT  NERVE  ROOT/PLEX  INJ 

9539  3  INJ  NERVE  ROOT/PLEX  NOS 

9540  3  INJ  CERV  SYMPATH  NERVE 

9541  3  INJ  SYMPATH  NERVE  NEC 

9580  3  AIR  EMBOLISM 

9581  3  FAT  EMBOLISM 

9582  3  SECONDARY/RECUR  HEMORR 

9583  3  POSTTRAUM  WND  INFEC  NEC 

9584  3  TRAUMATIC  SHOCK 

9585  3  TRAUMATIC  ANURIA 

9586  3  VOLKMANN'S  ISCH  CONTRACT 

9587  3  TRAUM  SUBCUTAN  EMPHYSEMA 

9600  3  POISONING-PENICILLINS 

9601  3  POIS -ANTIFUNGAL  ANTIBIOT 

9602  3  POISON- CHLORAMPHENICOL 

9603  3  POIS - ERYTHROMYC/MACROLID 

9604  3  POISONING -TETRACYCLINE 

9605  3  POIS -CEPHALOSPORIN  GROUP 

9606  3  POIS-ANTIMYCOBAC  ANTIBIO 

9607  3  POIS-ANTINEOP  ANTIBIOTIC 

9608  3  POISONING-ANTIBIOTIC  NEC 

9609  3  POISONING-ANTIBIOTIC  NOS 

9610  3  POISONING -SULFONAMIDES 

9611  3  POIS-ARSENIC  ANTI- INFEC 

9612  3  POIS-HEAV  MET  ANTI -INFEC 

9613  3  POIS-QUINOLINE/HYDROXYQU 

9614  3  POISONING -ANTIMALARIALS 

9615  3  POIS-ANTIPROTOZ  DRUG  NEC 

9616  3  POISONING -ANTHELMINTICS 

9617  3  POISONING -ANTIVIRAL  DRUG 

9618  3  POIS-ANTIMYCOBAC  DRG  NEC 

9619  3  POIS -ANTI -INFECT  NEC/NOS 

9620  3  POIS -CORTICOSTEROIDS 

9621  3  POISONING -ANDROGENS 

9622  3  POISONING -OVARIAN  HORMON 

9623  3  POISON- INSULIN/ANTIDIAB 

9624  3  POIS -ANT  PITUITARY  HORM 

9625  3  POIS -POST  PITUITARY  HORM 

9626  3  POISONING- PARATHYROIDS 

9627  3  POISONING -THYROID/DERIV 

9628  3  POISON-ANTITHYROID  AGENT 

9629  3  POISONING  HORMON  NEC/NOS 

9630  3  POIS- ANTI ALLRG/ANTIEMET 


Code  Class  Description 

9631  3  POIS-ANTINEOPL/IMMUNOSUP 

9632  3  POISONING -ACIDIFYING  AGT 

9633  3  POISONING-ALKALIZING  AGT 

9634  3  POISONING -ENZYMES  NEC 

9635  3  POISONING-VITAMINS  NEC 

9638  3  POISONING -SYSTEM  AGT  NEC 

9639  3  POISONING -SYSTEM  AGT  NOS 

9640  3  POISONING -IRON/COMPOUNDS 

9641  3  POISON-LIVER/ANTIANEMICS 

9642  3  POISONING -ANTICOAGULANTS 

9643  3  POISONING -VITAMIN  K 

9644  3  POISON- FIBRINOLYSIS  AGNT 

9645  3  POISONING -COAGULANTS 

9646  3  POISONING -GAMMA  GLOBULIN 

9647  3  POISONING -BLOOD  PRODUCT 

9648  3  POISONING -BLOOD  AGT  NEC 

9649  3  POISONING -BLOOD  AGT  NOS 

96500  3  POISONING -OPIUM  NOS 

96501  3  POISONING-HEROIN 

96502  3  POISONING -METHADONE 
96509  3  POISONING-OPIATES  NEC 
9651  3  POISONING- SALICYLATES 

9654  3  POIS-AROM  ANALGESICS  NEC 

9655  3  POISONING -PYRAZOLE  DERIV 

9656  3  POISONING -ANTIRHEUMATICS 

9657  3  POIS-NO-NARC  ANALGES  NEC 

9658  3  POIS- ANALG E S /ANT I P YR  NEC 

9659  3  POIS- ANALG ES/ANTIPYR  NOS 

9660  3  POISON-OXAZOLIDINE  DERIV 

9661  3  POISON-HYDANTOIN  DERI VAT 

9662  3  POISONING-SUCCINIMIDES 

9663  3  POIS-ANTICONVUL  NEC/NOS 

9664  3  POIS -ANTI -PARKINSON  DRUG 

9670  3  POISONING -BARBITURATES 

9671  3  POISONING -CHLORAL  HYDRAT 

9672  3  POISONING -PARALDEHYDE 

9673  3  POISONING -BROMINE  COMPND 

9674  3  POISONING -METHAQUALONE 

9675  3  POISONING -GLUTETHIMIDE 

9676  3  POISON-MIX  SEDATIVE  NEC 

9678  3  POIS-SEDATIVE/HYPNOT  NEC 

9679  3  POIS-SEDATIVE/HYPNOT  NOS 

9680  3  POIS-CNS  MUSCLE  DEPRESS 

9681  3  POISONING -HALOTHANE 

9682  3  POISON-GAS  ANESTHET  NEC 

9683  3  POISON- INTRAVEN  ANESTHET 

9684  3  POIS -GEN  ANESTH  NEC/NOS 

9685  3  POIS-TOPIC/INFILT  ANESTH 

9686  3  POIS-NERVE/PLEX-BLK  ANES 

9687  3  POISON- SPINAL  ANESTHETIC 

9689  3  POIS-LOCAL  ANEST  NEC/NOS 

9690  3  POISONING -ANTIDEPRESSANT 

9691  3  POIS-PHENOTHIAZINE  TRANQ 

9692  3  POIS-BUTYROPHENONE  TRANQ 

9693  3  POISON-ANTIPSYCHOTIC  NEC 

9694  3  POIS -BENZODIAZEPINE  TRAN 

9695  3  POISON-TRANQUILIZER  NEC 

9696  3  POISONING-HALLUCINOGENS 

9697  3  POISON-PSYCHOSTIMULANTS 

9698  3  POISON-PSYCHOTROPIC  NEC 

9699  3  POISON-PSYCHOTROPIC  NOS 

9700  3  POISONING -ANALEPTICS 

9701  3  POISON-OPIATE  ANTAGONIST 

9708  3  POIS-CNS  STIMULANTS  NEC 

9709  3  POIS-CNS  STIMULANT  NOS 

9710  3  POIS -PARASYMPATHOMIMETIC 
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POISONING -CARDIOTONICS 
POISONING-ANTILIPEMICS 
POI S -GANGLION  BLOCK  AGT 
POI S- CORONARY  VAS0DILAT 
POISON-VASODILATOR  NEC 
POIS-ANTIHYPERTEN  AGENT 
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POI SON -CAPILLARY  ACT  AGT 
POIS-CARDIOVASC  AGT  NEC 
POI S -ANTACID /ANT I GASTRIC 
POIS- IRRITANT  CATHARTICS 
POIS- EMOLLIENT  CATHARTIC 
POISONING-CATHARTIC  NEC 
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POIS -LOCAL  ANTI- INFECT 
POISONING-ANTIPRURITICS 
POIS-LOC  ASTRING/DETERG 
POIS -EMOL/DEMUL/PROTECT 
POI SON -HAIR/SCALP  PREP 
POIS -EYE  ANTI - INFEC/DRUG 
POISON-ENT  PREPARATION 
POIS -TOPICAL  DENTAL  DRUG 
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POIS -PERTUSSIS  VACCINE 
POIS-BACT  VACCIN  NEC/NOS 
POIS -MIX  BACTER  VACCINES 
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9920  3  HEAT  STROKE  &  SUNSTROKE 

9921  3  HEAT  SYNCOPE 

9942  3  EFFECTS  OF  HUNGER 

9943  3  EFFECTS  OF  THIRST 

9947  3  ASPHYXIATION/STRANGULAT 

9948  3  EFFECTS  ELECTRIC  CURRENT 
9952  3  ADV  EFF  MED/BIOL  SUB  NOS 

9954  3  SHOCK  DUE  TO  ANESTHESIA 

9955  3  CHILD  MALTREATMENT  SYND 

99600  3  MALFUNC  CARD  DEV/GRF  NOS 

99601  3  MALFUNC  CARDIAC  PACEMAKE 

99602  3  MALFUNC  PROSTH  HRT  VALVE 

99603  3  MALFUNC  CORON  BYPASS  GRF 
99609  3  MALFUNC  CARD  DEV/GRF  NEC 

9961  3  MALFUNC  VASC  DEVICE/GRAF 

9962  3  MALFUN  NEURO  DEVICE/GRAF 

99630  3  MALFUNC  GU  DEV/GRAFT  NOS 

99631  3  MALFUNC  URETHRAL  CATH 
99639  3  MALFUNC  GU  DEV/GRAFT  NEC 
9964  3  MALF  INT  ORTHPED  DEV/GRF 

99651  3  CORNEAL  GRFT  MALFUNCTION 

99652  3  OTH  TISSUE  GRAFT  MALFUNC 

99653  3  LENS  PROSTHESIS  MALFUNC 

99654  3  BREAST  PROSTH  MALFUNC 
99659  3  MALFUNC  OTH  DEVICE/GRAFT 

9966  3  INFEC/INFLAM-DEVIC/GRAFT 

9967  3  COMPLIC  DEVICE/GRAFT  NEC 

99680  3  COMP  ORGAN  TRANS PLNT  NOS 

99681  3  COMPL  KIDNEY  TRANSPLANT 

99682  3  COMPL  LIVER  TRANSPLANT 

99683  3  COMPL  HEART  TRANSPLANT 

99684  3  COMPL  LUNG  TRANSPLANT 
99686  3  COMPL  PANCREAS  TRANS PLNT 
99689  3  COMP  OTH  ORGAN  TRANS PLNT 

9970  3  SURG  COMPLI CATION -CNS 

9971  3  SURG  COMPL- HEART 

9972  3  SURG  COMP -PERI  VASC  SYST 

9973  3  SURG  COMPLIC -RESPIR  SYST 

9974  3  SURG  COMPLIC-GI  TRACT 

9975  3  SURG  COMPL-URINARY  TRACT 
99760  3  LATE  AMPUTAT  COMPLIC  NOS 
99762  3  INFECTION  AMPUTAT  STUMP 
99769  3  LATE  AMPUTAT  COMPLIC  NEC 

9979  3  SURG  COMPL- BODY  SYST  NEC 

9980  3  POSTOPERATIVE  SHOCK 

9981  3  HEMORR  COMPLIC  PROCEDURE 

9982  3  ACCIDENTAL  OP  LACERATION 

9983  3  POSTOP  WOUND  DISRUPTION 

9984  3  FB  LEFT  DURING  PROCEDURE 

9985  3  POSTOPERATIVE  INFECTION 

9986  3  PERSIST  POSTOP  FISTULA 

9987  3  POSTOP  FORGN  SUBST  REACT 

9988  3  SURGICAL  COMPLICAT  NEC 

9989  3  SURGICAL  COMPLICAT  NOS 

9991  3  AIR  EMBOL  COMP  MED  CARE 

9992  3  VASC  COMP  MED  CARE  NEC 

9993  3  INFEC  COMPL  MED  CARE  NEC 

9994  3  ANAPHYLACTIC  SHOCK- SERUM 

9995  3  SERUM  REACTION  NEC 

9996  3  ABO  INCOMPATIBILITY  REAC 

9997  3  RH  INCOMPATIBILITY  REACT 

9998  3  TRANSFUSION  REACTION  NEC 

9999  3  COMPLIC  MED  CARE  NEC/NOS 
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